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A thermostatic trap, the simplest and least ex- 
pensive of all traps, is practical because of 
Thermolier’s exclusive cooling leg. 


Maximum capacity assured, annoying destruc- 
tive water hammer eliminated — by built-in 
pitch of tubes and internal cooling leg which 
assure continuous drainage of condensate. 


Damaging strains caused by expansion and con- 
traction eliminated by “U” type expansion 
tubes. 


Safety and durability assured with leak-proof 
tube-to-header construction. 


Five other important construction features. Write 
for Thermolier Catalog. 


Grinnell Company Inc., Providence 1, Rhode Island —* 


pipe and tube fittings * 
Grinnell-Saunders d.aphragm valves 
industrial supplies * 


welding fittings * 9 pipe 9 and supports * 
pipe °* prefabricated piping * 
Grinnell automatic 


in warehouses, plants and other 
hard-to-heat buildings 


HEATING COMFORT AND ECONOMY. Heat is forced down to 
the working level . .. not banked uselessly at the ceiling level. 
Thermoliers provide quick heating from a cold start. Desired 
room temperatures are easily maintained within a close range. 


ADAPTABILITY TO EQUIPMENT AND FLOOR LAYOUT. The 
units and the simple piping are overhead where they do not inter- 
fere with arrangement of operating machinery or equipment and 
do not take up valuable floor or wall space. Units are easily re- 
located at any time to meet changes in plant layout or heating 
requirements. 


LOW FIRST COST. Thermoliers are so efficient and so compact 
that their heating capacity is often equivalent to the capacity 
of cast iron radiation or pipe coils of twice the cost. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Sales Offices and Warehouses in Principal Cities 





d pi h Thermolier unit heaters * 





plumbing and heating specialties ° 
sprinkler fire protection systems °* 


valves 


water works supplies 
Amco humidification and cooling systems 





UNIT AIR CONDITIONER: for Industrial and 
Commercial Application 


Units for year-round air conditioning or for any 
combination of air conditioning functions. Basic 
unit consists of fan section with cooling and/or 
heating coils. Filter sections, mixing chambers 
and dampers, humidifiers, face and by-pass damp- 
ers may be added as application requires. Built 
in ceiling and floor models in 9 standard sizes 
from 1000 CFM to 12,000 CFM. These packaged 
units provide efficient, low cost air conditioning 
for stores, restaurants, offices, laboratories, in- 
dustrial plants. 
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Diagram shows unit 

pms to ca a year- 

round air conc itioning 

job of cooling, heating, GRILLES 

filtering. ventilating, and 

humidity control. BLOWER 
AND DRIVE 
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BLOWER TYPE UNIT HEATER: 
for Heating Large Volumes of Air 


Designed for wide application in factories, warehouses, garages. Can be 
used in any one of four positions: for floor, ceiling, inverted or wall mount- 
ing. Units built in sections for easy handling, installation, maintenance. 
Available with standard steam or steam distributing tube coils in any one 
of five capacity series. Standard unit consists of blower section, coil sec- 
tion, and accessories as required including filters, mixing chambers and 
face and by-pass dampers. Built in eight sizes from 37,500 Btu 

to 1,995,000 Btu per hour. 





tat aye 


United States Air Conditioning Corp. 
3300 Como Avenve S.E., Minneapolis 14, Minn. 


Please send your descriptive bulletin on the “Tools of 
Air Conditioning.” 
Address 


Everything In Air Conditioning Fi 
irm 


City 
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Comfort Conditioner — 2 case 
sizes with 900 and 1800 CFM 
and ratings of 3 to 8 tons. 


Air Handling Unit — Horizon- 
tal and Vertical units avail- 
able in 8 case sizes with rat- 
ings of from 5 to 60 tons, 


“Everybody _ 


Ke] |, <-¥ko] ofo) 0) mamma 


‘Al 


the weather... 


“but nobody does anything about it.” Mark Twain 
(who lived a short distance from the present Bush 
plant) said that . . . and he was right. And he is 
still half right. Everybody still talks about the 
weather .. . more than ever before. But today some- 
thing is being done about it. This determines what 
they say . . . and, most important, what they bxzy. 
Bush air conditioning and refrigeration equipment 
is designed to make customers and employees com- 
fortable . , . and, because comfortable customers buy 
more and comfortable employees work harder, buyers 
of Bush equipment are more comfortable, too. Get 
acquainted with the Bush Representative in your 
territory and experience for yourself the comfortabie 
feeling which comes with Bush service, engineering 
and dependability. 


Bush Manufacturing Co. 


WEST HARTFORD © CONNECTICUT 


Evaporative Condenser — 5 to 
75 ton capacities built in sec- 
tions to go through standard 
d 


a 


D X Coil—6 standard heights 
and 17 lengths offer a wide 
variety of sizes for any direct 
expansion application, 


Water Coil —For heating or 
cooling. Correctly circuited for ; 
minimum water pressure drop 


Steam Coil — Available as 
standard or non-freeze, 
O-Gee curve allows free ex- 
pansion of tubes, Sizes to 
match D X Coils. 


Cooling Tower—Capacity rat- 
ings of 3 to 75 tons. Induced 
draft type permits locating 
anywhere inside or outside 
of building. 
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Film Produced by Contractor Shows Power Piping Installation 
Movie shows details 


Electronic Safeguards for Oil Burners - 
Kalman Steiner and Wilmer G. Carter 


Navy Has Pressing Air Conditioning Problems 80 
Captain T. L. Willmon, MC, USN 


Three Air Conditioning Systems To Serve Chrysler Building East 84 
Design described 


District Heating Group Studies Piping and Heating Problems 86 
Jobn P. Collins, Jr 
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Flood damage 
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J. A. Kelleber 


Special Heating and Cooling Systems 
How they serve mobile Army mapping units 


Construction Goes Under CMP 
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News and notes 


“Open for Discussion” 
Comment and criticism 


The Law and Your Profits 
William Hurd Hillyer 


Sam Lewis’ Page 
A popular feature 


Data Sheet — “Tips” on Valve Piping 
Do's dnd don'ts 


Question of the Month 
Practical help on problems 


Equipment Developments 
News of products 
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Names in the news 


New Books and Reports 


For reference and use 


Meetings and Conventions 
The industry's calendar 


Recent Trade Literature 
Available on request 


Index to Advertisers 
Im this issue 


ASHVE Journal Section 


Heat Pump Application to a Newspaper Plant 
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Pressure Losses of Take-Offs for Extended-Plenum Duct Systems 
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I. W. Cotton 


Discussions - . 
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Summiary cf Chapter Meetings 
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16 gauge filter and holding 
frames assure well-aligned, rigid 
filter banks. Interlocking holding 
frames are easy to install and 

the rugged construction prevents 
distortion. Felt liners 

effectively prevent air by-pass. 


Reinforcing rods drilled through 
the media insure rigidity and 
add to service life. 


Herringbone-crimp media design assures de- 
pendable higher performance, larger dirt holding 
capacity, lower pressure loss, easier cleanability, 


> reduced maintenance costs. Media is packed 
fe Z ' firmly and evenly in the frame resulting in even 
; CES G +e density throughout the filter and assuring uni- 
form high efficiency over the entire filter area. 
FAR-AIR* FILTERS 
aE 
Ved tn Quality, Construction and F2r7o 
ae ulnegudalled 1 fudllyy, CHION th VIMMICE 


You can be sure of a high performance air cleaning job when you specify Far-Air Filters. 
Precision engineering plus quality construction to rigid specifications assure uniform performance. 
Available in a wide range of types and sizes for dirt, lint, grease, entrained water, paint, ink, 
and many other air filtering applications. Contact your local representative or write direct to 
Farr Company, P.O. Box 10187, Airport Station, Los Angeles 45, California. 





FAR-AIR FILTERS 


FARR COMPANY “Beiter hy Fan Manufacturing Engineers 


Js Angeles *\Chicago +» New York 


e Dy ntr “quipment ! Ltd., Montre 
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IT’S NEW...IT’S LOW COST...IT’S A QUALITY TOWER... 
@) am) |P1O10) Sl @) ake) 0j 0 ele) Mig ele)i) le) 
27 


Pritchard Series “PB” 
a) 
Check These Advantages! COTO Ps 
Y Centrifugal Blower is corro- ~VLUPACK 
sion-proof coated, dynamically COOLING TOWERS 


balanced for quiet operation, 
high capacity, low horsepower, The new, better-than-ever Pritchard Series “PB” 


th _ COTOPACK* Cooling Towers provide lower cost indoor 
wane joints are welded water- or outdoor cooling service on air conditioning and refrig- 
4 , ‘ . eration installations requiring from 6 to 20 tons capacity. 
AO. od aati gravity-type Only highest quality materials ... steel frame sheathing 
‘ and long-life, removable Redwood decking. Shipped com- 

id leeeenen with pletely assembled. Easily installed. Never before has 
: such quality been offered in a low cost tower! Get all 


Fully guaranteed workman- the facts today! 
ship and materials. 











*Registered Trade Name 





Write for Bulletin No. 5.6.082A Today! 


y ur. Pritchard«co¥ 
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You Can Always Get Service 
on Allis-Chalmers Motors 


8 


ALABAMA 


Birmingham—Elec. Repair & Serv. Co. 


Montgomery—Stondard Electric Co. 


ARIZONA 
Bisbee—Copper Electric Co. Inc. 
Phoenix—Daley Electric Company 


CALIFORNIA 

Sen Diego—Colif. Elec. Works 

los Angeles—Lorsen-Hogue Elec. Co 
Ocklond—TJ. 1. Rosenberg Co. 

Son Francisco—Weidenthal-Gosliner 


COLORADO 
Denver—Baker Electric Company 


CONNECTICUT 
Hartford—Charies H. Leppert 
Waterbury — Elec. Motor Repair Co. 


FLORIDA 

Jacksonville—Turner Electric Works 
Miami—Peninsulor Armature Works 
Tampa—Tampa Armature Works 


GEORGIA 
Albany—Georgia Electric Co. 


Atlanta—Bearden-Thompson Elec. Co. 


Columbus—Smith-Gray Electric Co. 


ILLINOIS 

Chicago — Chicago Electric Co. 
Marion—Giles Armature & Elec. Wks. 
Mt. Vernon—Dewzer Electric 


drome YOU ARE you can 
depend on convenient, com- 
petent, economical service on your 
Allis-Chalmers motors from an Allis- 
Chalmers Certified Service Shop. 
These Certified Service Shops have 
met rigid Allis-Chalmers standards 
for experience, ability, equipment 
and business integrity. You can de- 
pend on them to use factory ap- 
proved methods and parts and to do 
your work promptly at a fair price. 





INDIANA 
Indianapolis—Scherer Electric Co 


Evonsville—Evansville Elec. & Mfg. Co. 


1OWA 
Sioux City—Smith Elec. & Supply Co. 


KANSAS 
Salino—Cent. Kans. Elec. Mach. Co. 
Wichite—Tarrant Electric Mach. Co. 


LOUISIANA 
New Orleans—Industria! Elec., Inc. 
Shreveport—Shreveport Arm. & Elec. 


MAINE 
Brewer—Stanley J. Leen Co. 


MARYLAND 
Baltimore—Keystone Electric Co. 


MASSACHUSETTS 
lLowrence—Rolond B. Glines Co. 
Roslindale—Ronney Electric Motors 
Springfield—Elec. Motor Repair Co. 


MICHIGAN 
Detroit—Stecker Electric Company 


Grand Rapids—Grand Rapids Ind. Elec. 


Soginow—Banning Elect. Prod. Corp. 


MINNESOTA 
Duluth—Mielke Electric Works 
Minneapolis—Parsons Elec. Co. 


MISSISSIPPI 
Vicksburg—Ludke Electric Co., Inc. 


MISSOURI 


Kansas City — Boese-Hilburn Elec. Co. 
St. Lovis—French-Gerleman Elec. Co. 


Springfield—Springfield Elec. Serv. 


NEBRASKA 
Omaho—Omoho Electrical Works 


NEW HAMPSHIRE 
Concord—A. S$. Tracy 


NEW JERSEY 

Atlantic City—Chorles A. Buckley 
Paterson—Elec. Service Repair Co. 
Trenton—Lockwood Elec. Motor Serv 


NEW MEXICO 
Albuquerque—Powell Electric Co. 


NEW YORK 

Buffolo—Robertson Electric Co. 
Jamestown—A. E. Westburgh 

Mt. Vernon—H. A. Schreck, Inc. 
New York—Consol. Elec. Motor Co. 
Rochester—Vanderlinde Elec. Corp. 
Utico—Mother, Evans & Dieh! Co. 
Waotertown—Watertown Elec., Inc. 


NORTH CAROLINA 


Charlotte—Southern Elec. Service Co. 


Greensboro—Southern Elec. Serv. Co 
Rocky Mount—Hommond Elec. Co. 


NORTH DAKOTA 
Fargo—Minnkota Electric Serv. Co. 


OHIO 

Cincinnati — Cincinnati Elec. Equip. 
Electric Service Co. 

Akron—A-C Supply Co. 

Toledo—Romanoff Elec. Motor Serv. 

Youngstown— Winkle Electric Co. 

OKLAHOMA 

Miomi—Miami Armoture Works 

Okliah ity—South Elec. Co. 

Tulso—Smith-Milligan Electric Co. 





OREGON 
Eugene—Kalen Electric & Mach. Co. 
Portland—Milwavkee Mach. Co. 


PENNSYLVANIA 

Johnstown—Universal Elec. Mfg. Co. 
Osceola Mills—Mid-Stote Elec. Eng. Co. 
Philadeiphio—Elec. App. & Repair Co. 
Pittsburgh—Penn. Elec. Coil Corp. 
York— industria! Electric Company 


SOUTH CAROLINA 
Greenvilie—Southern Elec. Serv. Co. 
Spartonburg—Southern Elec. Serv. Co. 


SOUTH DAKOTA 
Sioux Folls—Electric Motor Repair 


TENNESSEE 

Columbia—Middle Tenn. Arm. Wks. 
LoFollette—Standard Arm. Works 
Memphis —indus. Elec. & Supply Co. 


TEXAS 

Amarillo—G. E. Jones Elec. Co 
Beaumont—Elec. Mach. & Repair 
Dalias—industrial Elec. Equipment Co. 
El Paso—B & M Machinery Co. 

Fort Worth—Central Electric Co. 
Hovston—Roy A. Berentz Co. 


UTAH 
Salt Lake City—Diamond Electric 


VIRGINIA 
Richmond—Wingfield & Hundley 
Roanoke—Virginia Armature Co. 


WASHINGTON 
Spokane—Lee F. Austin Company 


WEST VIRGINIA 
Charleston—Charleston Elec. Supply 
Fairmont—Central Elec. Repair Co. 


WISCONSIN 

Green Boy—Beemster Electric Co. 
Milwaovkee—Dietz Electric Co. 
Wovsou—Electric Motor Service 
Wisconsin Rapids—Stovub's Elec. Wks. 


95 CERTIFIED SERVICE SHOPS COVER EVERY 
INDUSTRIAL AREA FROM COAST TO COAST 


Tear out this ad and save it, or 
write the name of the Allis-Chalmers 
Certified Service Shop nearest you in 
your address book. And next time you 
need a motor, remember that service 
is important and Allis-Chalmers 
gives you service wherever you are. 
(Of course, Allis-Chalmers Certified 
Service Shops will give you good 
service on any of your electrical 
equipment, regardless of make.) 
Allis-Chalmers, Milwaukee 1, Wis. 


Texrope, and Vari-Pitch are Allis-Chalmers Trademarks. 


ALLIS-CHALMERS 
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Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Deolers, 
Certified Service Shops ond Sales Offices 
throughout the country. 


CONTROL — Manvel, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belis in 

all sizes and sections, 

stendord ond Veri- 

Pitch sheaves, speed 
chongers. 

™ PUMPS — Integral 

moter ond coupled 

types from % in 

to 72 in. discharge 
ond up. 
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NO SPACE WASTED 


VANEAXIALS 


MOUNTED IN 
VERTICAL EXHAUSTS 


This helpful Bulletin 
No. 3533-C describes 
“Buffalo” Axial Flow 
Fans and their uses. 


Write for your copy! 











ROOF INSTALLATION OF PAPER COMPANY POINTS 
WAY TO SAVINGS IN MANY INDUSTRIES 


Steam is removed continuously in the view 
above, as some of the ten 36” “Buffalo” 
Type “B” Vaneaxial Fans mounted in roof 
exhausts of West Virginia Pulp and Paper Co., 
Mechanicville, N.Y., are shown in operation. 


Note how the fans fit in like a section of pipe. 
Their light weight obviates heavy, expensive 
mountings, and the fans waste no space. The 
steam comes from hoods from Nos. 5 and 6 


BUFFALO F 


171 Mortimer St. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont., Branch Offices in all Principal Cities 


VENTILATING 
FORCED DRAFT 


AIR WASHING 
COOLING 


AIR TEMPERING 
HEATING 


paper machines — and passes straight through 
the pipes and fans with absolute minimum 
resistance. (In the view of the “Buffalo” Axial 
Flow Fan at left, note how motor is entirely 


removed from air stream.) 


Whenever YOU need fans for mounting in 
straight duct runs, you'll save money with 
“Buffalo” Vaneaxials! 


9° 


FIRST 
FOR FANS 


COMPANY 


BUFFALO, NEW YORK 





INDUCED DRAFT 
PRESSURE BLOWING 


EXHAUSTING 


) A R [ () heating specialties to be used in 


3 NEW YORK CITY HOUSING PROJECTS 


Seventy-two apartment buildings to house 4,074 families are being 
equipped with SARCO HEATING SPECIALTIES to insure trouble-free 
operation. 

Two of the three projects are illustrated above. The third is James 
A. Bland Houses, Flushing, for which the architects are Chapman, 
Evans and Delehanty of N. Y. C. Syska and Hennessy, Inc. of 
N. Y. C. are the consulting engineers. H. Sand & Company, Inc., 
also of N. Y. C., are the heating and ventilating contractors. 





For dependable, efficient service over the years, specify SARCO. 
Write for new Catalog 202, on the complete line, 


SARCO Radiator Trap 


Type H 
‘ A i [; ) COMPANY, INC. 


EMPIRE STATE BUILDING, NEW YORK 1, N.Y. 





SARCO CANADA LTD., TORONTO 5, ONTARIO 
REPRESENTED IN PRINCIPAL CITIES 340 
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Serves the Electric Motor User 
in Two Important Ways: 


1. Century motors are designed and constructed for a long, 
dependable operating life. 


2. Just as important—they are skillfully selected to match the 
operating characteristics of the many kinds of equipment they drive. 


| N CENTURY'S wide range of types and sizes (up to 400 H.P.) there 
are available: 4 standard classes of starting torque characteristics— 
6 methods of speed control—constant and short time ratings—4 basic 
classes of frame protection against atmospheric hazards—a dozen methods 
of mounting the motor to the equipment—plus many special specifications 
to meet the requirements of the BIG NAME equipment manufacturers 

who use Century motors as a component part of their equipment. 


Teamwork with equipment producers gives you skillfully selected 
motors from Century's wide range of types and sizes... properly applied 
to match the performance characteristics of the machines they drive. 


Both a properly designed and constructed motor, plus skillful 
application, are required to give you top performance and long 
life on the new ultra-modern production equipment. 


Specify Century motors on all 
your equipment. 





100 horsepower Century motor drives a 
blower for a gloss blowing machine. 


CAE SERVICE Is Near Any CENTURY Motor Driven Equipment 


Prompt Service is offered by CENTURY’S National Network of more than 
200 Authorized Service Stations, supervised by 28 Century Sales offices. 


1, Facilities for immediate exchange of most CENTURY standard ratings of 
standard construction are available at CENTURY Authorized Service Stations. 


2. CENTURY Authorized Service Stations are qualified and equipped to Offices and Stock Points 
service and repair any piece of CENTURY apparatus. in Principe! Cities 


3, Genvine CENTURY renewal parts are available at CENTURY Service 
Stations, CENTURY Parts Distributors and at the factory in St. Louis. 
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puts the 


HEAT 


heat exchange 


ACTUAL SIZE&%” YARWAY STEAM TRAP 


YARNALL-WARING phn Po. 
107 Mermaid Ave., Philadelphia 18, Pa. 


h) 


By changing to Yarway Impulse Steam Traps, an oil 
refinery reports much hotter steam in their heat exchangers 


—plus two other important extras: 


(1) They were able to operate the plant with 6 boilers 
instead of the 8 formerly required. 


(2) Three men formerly required to service old-type 
traps can now be used for productive work. 


Significant sidelight—these Yarway traps are operating 
under severe conditions, many outdoors with temperatures 
often below zero. 


Plant after plant is standardizing on Yarway Impulse 

Steam Traps because Yarways are designed to deliver 

the most premium B.T.U.'s at top temperatures into your 

process or product. They get equipment hotter, sooner 
..and keep it hot. 


Other reasons—small size, easy installation, good for all 
pressures, only one moving part, low maintenance, 
low price. 


Buy your Yarway Impulse Steam Traps from the nearest 
of 216 distributors. For name, write us. 


FREE OFFER. Don't take our word for it. Test Yarway’s 
advantages in your own plant, without cost or obligation. Drop 
us a card or letter—a trial trap will be delivered promptly. 


YARWAY the steam trap 


designed with more production in mind 
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Illustrated —two basic types of Sylpbon automatic radi- 
ator valves. Upper, for exposed radiators, Lower, for en- 
closed radiators. Both available in angle and globe bodies. 


SYLPHON AUTOMATIC RADIATOR VALVES 
do a triple savings job when it comes to keeping 
rooms comfortable. First, they assure positive, uni- 
form temperature control at a// times—in one room, 
an office or entire plant. They eliminate the dis- 
comfort of too much or too little heat. Result—fuel 
is saved and employee efficiency increases. 

Second big saving—they substantially reduce heat- 
ing costs for building owners and operators. Studies 
show that during 95 per cent of the average winter 
season, more heat is generated than needed for 

$—steen supely health and comfort. 
Praline [rma And third—Sylphon Automatic Radiator Valves 
B—control bulb Be cost less than any other automatic controlling system 
i ie” available. They’re installed easily and quickly on 
— your present radiators. Simple in construction, self- 
No. 885 on exposed radiator No. 895 on concealed radiator 


| 
4H 
1 





powered, packless—self-contained and fully modu- 
lating. They more than pay for themselves—many 
times—in fuel savings alone. 





Install them now. Your savings begin the minute 
they start working for you. For complete informa- 
tion, send for Bulletin RH-80. 


“Everything's ender Control” 


FULTON SYLPR on 


FIRST WITH BELLOWS ROBERTSHAW-FULTON CONTROLS CO.. KNOXVILLE 4 TENN. 





Canadian Representatives, Darling Brothers, Montreal 
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The case of the valve that had a 


id GAS ATTACK! 


The efficiency of the entire system was seriously impaired—valve 
control was lost and coil capacity reduced. 


Gas in the liquid line—due to pressure drop caused by vertical lift 
—even the best controls can’t cope with that. A solution to this 
problem is the application of a heat exchanger, creating adequate 
subcooling, and resulting in a solid stream of liquid entering the 


thermo valve. 


When the trouble was corrected with the help of ALCO engineers, 
the system operated like clockwork — accurately and efficiently 
controlled by ALCO valves. ALCO engineers — either in the field 
or at our factory —are always ready to help you iron out your 
tough refrigeration problem. Over a quarter of a century of refrig- 
eration experience is at your service. 


Your friendly ALCO wholesaler will put you.in touch with the 
ALCO field engineer in your neighborhood—or, if you prefer, write 
direct to: 


ALCO VALVE CO. 


861 KINGSLAND AVE. « ST. LOUIS 5, MO. 








Designers and M f $ 
of Thermostatic Expansion 
Valves; Pressure Regulating 
Valves; Solenoid Valves; 
Float Valves; Float Switches. 


mI 


xO 


leant. 


r 


4801 
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DODGE BEARINGS 


THE MOST COMPLETE LINE FOR FAN AND BLOWER SERVICE 


S BA 


SLEEVOIL PILLOW BLOCK 
A precision-built, ring-oiling bab- 
bitted bearing, self aligning and 
exceptionally quiet in operation. 
Special seals prevent oil leakage 
and keep dirt out of the bearing. 


BALL BEARING PILLOW BLOCK 


Single row, deep groove ball bear- 
ings. Inner race extended to form 
sleeve which carries shaft. Piston 
ring seals retain lubricant, exclude 
dirt. For arrangement No. 2. Shait 
sizes 15/16” to 2-1/4”. 


WATER-COOLED SLEEVOIL 


Specially designed for applications 
where elevated temperatures are en- 
countered. Dodge Sleevoil beerings 


DODGE BRONZOIL 


Capillary bronze bushing has capa- 
city of one-third its volume in oil. Res- 
ervoir with close fitting wick around 

hing provides ample lubrication. 





combine quietness with ti 
load carrying capacity; are waite 
in shaft sizes from 1-11/16" to 8”. 


BRONZE BUSHED PILLOW BLOCK 


Designed for arrangement No. 2 in- 
stallations. Two bronze bushings of 
high lead content and T section rings, 
sealed against dirt. Comp 

inside thrust collar prevent oil leak- 
age. For shaft sizes 15/16" to 2-3/16". 





DODGE MANUFACTURING CORPORATION 


1600 UNION ST., 


MISHAWAKA, IND. 


» of Mishawaka, ey 
POWER TRANS M 


Pies.7. 32 


[TSSTON 


Oil resistant grommets available for 
noise isolation. Sizes 1/2” to 1-1/4". 


MACHINERY 
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FOR YOUR t 
CHICAGO THRIFT ETCHING CORPORATION, 1600 N. SHEFFIELD AVE., 


) 


¥ 


NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO, ILLINOIS 
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Engineers Rate Modine the Standard 
of Excellence 








Modine design promotes mixing of room Parker-Bonderizing provides rust-resist- Versatile control of air delivery is pro- 
air and heated air leaving condenser. ance for casings and other sheetmetal vided by Cone-Jet, Truncone or Louvre 
Result: increased air volume and velocity parts — anchors paint to steel — pre- deflectors. You can choose the right 
... lower outlet temperatures. serves the fine finish longer. one for your job at no extra cost. 
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COMPARE FIRST 


--- YOU'LL CHOOSE MODINE UNIT HEATERS 


Advanced engineering ... superb styling... highest grade ma- 

terials and craftsmanship — all quality hallmarks of Modine 

Unit Heaters. They're your assurance of heating performance 

at its best — high fuel economy .. . years of trouble-free service. Write for Bulletin 149-A, 
Built to a standard of excellence — Modine is the choice for unfailing dependa- Ven . 
bility, lower operating and maintenance costs. So whether you need Vertical 
Delivery Models (illustrated), Horizontals or Power-Throws — compare first! 


Modine Mfg. Co., 1509 De Koven Ave., Racine, Wis. 
. u-ntt 


MWlodiine UNIT HEATERS 
account for the Modine quality reputation s “4 


2010 
COMFORT-ECONOMY 
ZONE 
1360 
" 1080 
: 775 
: 520 
320 
c : 155 
de- 


Discharge air temperatures of 110°- Big Modine Vertical Units for big 
120° F. are correctly related to air veloci- fense plants eliminate expensive duct- 
ties — assure perfect heating comfort work, retain the flexibility necessary for 
subsequent changes in plant layout. 








Cooling sleeve protects motor when fan 
is not operating — safeguards against 
condenser radiant heat. A frequent cause 
of failure on ordinary heaters. plus lower fuel costs. 
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LESS HORSEPOWER AND 


COMPARE ANY FAN or COIL 
AGAINST THIS TRANE CHECK LIsT 


FANS 


Feoture Trane | Fan A \ Fan B 


Chlorinated Kinetic Orifice 
Rubber Enamel 

tubes 

Formed Inlet Piate-Type Fin 
Openings 





Uninterrupted Dvol-Fin Contact 
Duct Collor 
Welded Construction Mechanical Bond 
(Large Fons) of Fin and Tube 

k Seam Bushed Tube to 
Construction Heoder Joint 
(Small Fons) 
Full Capocity 
Fan Wheels 
Fan Blades o¢ 
heavy os 7 gouge 


inten 
Provision for Proper ’ 


Tube Exponsion _ = 
tab KINETIC 
ie ORIF . 
noel } mk pomgee rw rene thee Bn, oy = 
of cond : 
st ‘i 
pony ame ceo a mp by ~ 
condensate is owe ew oe 


Stratifi 
inated cation and freezing is elim 
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UFACTURING ENGINEER 
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BETTER PERFORMANCE 


WITH THIS TRANE 
CENTRAL SYSTEM COMBINATION 


You get triple value when you combine Trane 
Centrifugal Fans and Trane Coils in a central sys- 
tem. You get outstanding products loaded with ex- 
clusive features. You get the rugged construction 
that has made Trane famous. And, you get the added 
advantages that come only when you combine 
matched products. Together Trane Centrifugal Fans 
and Trane Coils create a central system that pro- 
duces top performance with less horsepower than 
any similar combination. 

Here’s why: 

Thanks to modern design, the average horse- 
power requirements of Trane Fans is lowest in the 
industry. Trane Coils with their streamlined bond 
of tube and flat plate-like fin offer minimum resist- 
ance to air flow. Combine a low horsepower fan and 
a low air friction coil and power demands shrink 
accordingly. That means you get greater efficiency 
and lower operating costs. 


Rugged Construction for Consistent Performance— 
Then for long life and consistent performance, Trane 
gives you rugged construction in both products. 
Compare Trane Fan construction. Part for part, 
Trane uses metal that is as heavy or heavier than 
any other manufacturer. 


Trane Coils use extra heavy tubing. Coil sup- 


ports are equally strong. The Trane fin-and-tube con- 
struction with its solderless mechanical bond is de- 
signed to last a lifetime. 

Lower Noise Level Fans — Besides low horsepower 
and heavier construction, other Trane Fan features 
include lower noise levels; more accurate fit and 
tolerance for consistent performance; chlorinated 
rubber base paint finish to prevent corrosion. Also 
featured is the uninterrupted collar for easy connec- 
tion with duct work. 

Coil Capacity Increased 15% — First in Trane Coil 
advantages is the kinetic orifice. This exclusive de- 
velopment in steam distributing tube coils increases 
capacity as much as 15%. Additional exclusive Trane 
features—six-step manufacture of fins to insure even 
heat flow—dual-fin contact that makes the fins an 
integral part of the tubes and speeds heat transfer — 
the guide flange assembly that permits expansion of 
the tubes for longer coil life. 

There’s similar extra value when you combine 
other matched products from the complete Trane 
line of heating, cooling, ventilating and air condition- 
ing equipment. Each product is studded withexclu- 
sive features, each offers more rugged construction. 
And when you combine them in complete systems 
you get added features such as the less horsepower 
better performance of Trane Fans and Coils. 





ACCURATELY STREAMLINED 
FAN INLET CONE makes 
possible even distribution 


DUAL-FIN CONTACT is illus- 
trated in this cutaway sec- 
tion of a Trane Coil. Collar 


SPLIT FAN HOUSING per- 
mits easier installation. On 
large units, housings can 


Witi= 


THE TRANE COMPANY, LA CROSSE, WIS. 
Eastern Mfg. Division, Scranton, Pennsylvania 


Trane Company of Canada, Ltd. . Toronto 





of one fin is extended to 
next fin to form uninter- 


of the air in the fan wheel 
without noisy turbulence— 


be split on horizontal and 
vertical plane so fan parts 


OFFICES IN 80 U.S. and 14 CANADIAN CITIES 





rmits fan to operate at can be moved through 
ighest efficiency with low- small openings and reas 
est noise level. sem 


rupted surface for continu- 
ous flow of heat. 


EQUIPMENT 
21 


OF HEATING, VENTILATING AND AIR CONDITIONING 
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selective 
control 


\) 


for Unit Heaters 
gives greater fuel economy 
year ‘round efficiency! 


In plant after plant . . . results are always the same. When 
each unit heater is controlled by a PENN heat-antici- 
pating thermostat with the famous built-in “ON-OFF” 
switch... fuel saving and year ’round efficiency go up! 

During winter months, the PENN heat anticipating 
thermostat holds temperatures closely to the selected 
level . .. wasteful zig-zag heating is eliminated. Then the 
“ON-OFF’ switch prevents heat from pouring into areas 
where it’s not required. A mere rotation of the dial to 
“OFF” position stops heat flow during idle plant periods 

. or to little-used areas... or to areas exposed for long 
periods to outside temperatures such as receiving or 
shipping rooms. 

In summer months, this same “ON-OFF” switch per- 
mits manual control of fan operation for ventilation 
without installing an additional switch. 

Learn more about this better control for unit heaters. 
Ask your manufacturer, wholesaler or write Penn 
Electric Switch Co., Goshen, Ind. Export Division: 
13 E. 40th Street, New York 16, U.S.A. In Canada: 
Penn Controls, Ltd., Toronto, Ont. 





AUTOMATIC CONTROLS 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, PUMPS, AIR COMPRESSORS, ENGINES, GAS RANGES 
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WALL HEATERS AND 
FLOOR FURNACES 


UNIT HEATERS 
Furnish efficient “‘spot heating’’ in stores, 
plants, schools, churches and recreation centers. 


RX 
al & Utility builds more sales for you 


Here's WHY: The wide range and variety of Utility 
Gas Heating Equipment gives more models to 
choose from—one to fit every problem and 

every purse. Soundly engineered and sturdily 
constructed, Utility equipment gives years 

of satisfactory customer operation. This builds 
business for you year after year. Feature the 
complete Utility line for more profits. Write now 
for information about Utility dealerships. 

For year-round business, sell Utility Cooling, too! 


FORCED AIR FURNACES 


UTILITY ‘“ 


TRADE MARK 


UTILITY APPLIANCE CORP. 4851 So. Alameda St,, Los Angeles 58, Calif 


The Nation's Foremost Manufacturer of Evaporative Air Coolers... Utility Gas Heating Equipment ...Goffers & Sattler and Occidental Automatic Gas Ranges 
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duct ALL- 


Careyduct is an improvement over scarce metal ducts 
—not a substitute. Insulated and Acoustical Carey- 
duct—the duct with revolutionary new advantages— 
combines insulating and acoustical values in one 
strong, rigid duct, yet costs no more installed than insu- 


lated metal ducts. 


This greatly improved air duct eliminates these 5 
major installation headaches—(1) requires no cutting 
of plaster for furring; (2) needs no insulation; (3) no 
acoustical treatment necessary; (4) no erecting of 
expensive supporting framework, and (5) permits 
F installation in occupied buildings. You save on time 


and labor costs... enjoy greater margin of profit. 


'Careyduct is superior to metal in many ways. It’s 
* lighter in weight, easier to handle! Absorbs sound, won’t 
telegraph fan or other noise! And its smooth surface 


takes readily to paint or other decorative treatments. 


Careyduct is the only duct material that carries the 
added selling punch of the Underwriters’ Laboratories 
label. It’s asbestos throughout, has been job-proved in 
important industrial, commercial and industrial proj- 
ects the country over. Careyduct comes prefabricated 
to exact specifications, and is available for fast deliv- 
ery. Simple, slip-joint construction and standardized 


parts provide easy, rapid fitting on the job. 


Eliminates 5 Major 


For Air Conditioning Systems 


“| & A” CAREYDUCT 


INSULATED AND 
ACOUSTICAL TYPE: 


INSULATED JACKET 


Ciarey duct answers every duct problem 


“T&A” Careyduct assures quiet, efficient air condi- 
tioning systems in new buildings or old. Absorbs 
sound; won't telegraph fan grumbles and other 
noises, and handles air velocities up to 2500 feet per 
minute with ease. As a result, smaller duct sizes can be 
installed where space or clearance is limited. “I&A” 
Careyduct consists of two telescoping sections 3 ft. 
long—an inner-core of high density and strength, 
plus an outer shell of fine corrugated asbestos. 


Careyduct is available in these shapes for quick on-the-job installations! 


90° ELBOWS 


45° ELBOWS 


TAPER SECTIONS SIDE OUTLET TAKE OFF 
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_ ASBESTOS AIR DUCT 


Installation Problems You Now Face With Metal Ducts! 


For Warm Air Ducts S | Z ES Careyduct, I& A and SW types, come in a range 
of sizes from 242" x52” to 172" x35¥e" in width. 


Lh) 
sw” CAREYDUCT Also in round sections from 3” to 30” in diameter. 
SINGLE WALL TYPE! 


TYPICAL 
Carey duct 


Installations! 





comes in two easy-to-install types! 


“SW” Careyduct is used principally for residential 
and industrial warm air heating systems. Careyduct 
eliminates cracks, pops and creaks that occur in 
metal ducts during furnace “on” and “off” periods 
—while its insulating properties conserve fuel, : ; _ 
epeed furnace-to-soom heat-up time. The three Everywhere, architects, suppliers and contractors are conserving 
foot sections ase joined by a collar, similar in => scarce metals by specifying, selling and installing better-than- 
eave ah Uhichetin t» the duct Intl, ever Careyduct. If you're missing this once-in-a-lifetime profit 
“SW” Careyduct is also highly rec- opportunity, contact your Carey representative, or write, wire or 
ommended for cold air returns and 


ventilating conduits. 
——) i The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Ohio 


For quick facts about Careyduct, send 
for your FREE copy of our illustrated 
Careyduct Manual. 


Senet 


Residential Warm Air Heating System! Schools, Churches, Studios! 


phone... 





CSREES FP 
In Canada: The Philip Carey Co., Lid., 227 Duke Street, Montreal 3, P. @. 





The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Ohio, Dept. HP-9 
Please send me your Careyduct Manual. I understand 
I will not be obligated in any way. 





Name. 





Firm 





Address__ 





INCREASING ELBOW STACKHEAD 
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NOBODY GUESSES WHEN YOU USE... 


WALSEAL* 


FOR MAKING 
SILBRAZ* JOINTS 





Cutaway view of a Walseal Tee showing: 1—factory- 
inserted ring of silver brazing alloy; 2—fillet of silver 
brazing alloy that appears upon completion of Silbraz 
joint; 3—cutaway view of the completed Silbraz joint 
showing that silver brazing alloy has flowed in both 
When you see this fillet of alloy, Snd the the directions from the factory inserted ring. on, 
fitting is Walseal you know that you have 
penetration because the alloy comes from 
the inside 


hen you make Silbraz* joints in your brass, copper, or copper-nickel 
ipe lines with Walseal Valves, Fittings, or Flanges you know you 
ave the right amount of the correct type of silver brazing alloy. The 
fing of Sil-Fos brazing alloy is factory-inserted in the ports of Walseal 
products at the time of manufacture. 

No lost time or motion in handling the alloy .. . no difficulty in get- 
fing full penetration of the alloy regardless of the position of the valve 
Or fitting . .. no guessing whether the joint is made right . . . the fillet 
of alloy that shows up when the Silbraz joint is completed, comes from 
the inside!! And, whether you've made the Silbraz joint yourself, or 
inspecting the work of another, you know that if the silver alloy fillet 
is visible, and the valve or fitting is Walseal, you have full penetration. 
That's why nobody guesses when you use Walsea!! 

Walseal products are backed by the reputation of the Walworth 
Company, manufacturers of valves and pipe fittings since 1842. 

For full information regarding Silbraz joints made with Walseal 
products, write for Circular 84. 


* Patented—Reg. U. S. Pat. Off. 





Make it “a one-piece pipe line” with WALSEAL 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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COLD SPOTS? 


A favorite fotRera space heating and eliminating “cold spots” 
in large areas Young Type “SH” horizontal discharge 

unit heater. non-ferrous-core units deliver maximum heat 
transfer... et and efficient fans. Available in 14 sizes, with 
capacities ra from 19,000 to 325,000 Bru per hour. 


Young *'SH"’ 
Unit Heater 


highly efficient unit with low hp requirement. Its ex usive motor 
“ventilation” feature eliminates burn-outs from ¢ére heat. 
Seven sizes range from 52,600 to 552,000 E r hour, 

and cover larger areas quicker, with fewer units. Diff s ’ nozzles, foone “vortitow” 
and Anemostats provide any heat pattern desired. 


ip DRAFTY AREAS? 


Here’s . § heating unit for lobbies, vestibules, 
auditoriums,etc. . . . wherever concentrated heating 
cpu mae and a compact, attractive 

exterior is necessary. They are available in 3 sizes of 


each of 3 offering heating capacities ranging 
from 26, 115,000 Btu per hour. 


Young Cabinet yy 
Unit Heater 
wy iy THIS COUPON 
RADIATOR CO. 


BRINGS FULL DEPT. 511-J 
RACINE, WIS. 
Heat Transfer Products Heating, Cooling, Air DETA ! ‘ s Rush me informotion on the following Young t 
for Automotive and In- Conditioning Products rol Mea) 44: Unit Heoters: 
“SH"’ *"Vertifiow"* Cabinet 
dustrial Applications. for Home and Industry. SOLUTIONS 0 “sx” () “Vertific i) ! 





Name eS “4 
Reg. U. 8. Pat, OF. TQ HEATING 


Company. ~— 


YOUNG RADIATOR COMPANY DIFFICULTIES ae 4 


Dept. 511-3, RACINE, WISCONSIN City Zone___Stote. 











Factories at Racine, Wisconsin and Mattoon, Illinois 
Sales and Enginexing Representatives im All Principal Cities — ee ee ee ee ee 
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Pao TYol PY Walked.) 
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% 


BUFFALO 7, N. Y. 


“We, 


TESTED ° 


FOR TIGHTNESS 


Wheatland precision Couplings 


There's no room left for any doubt in the There's no room left for any doubt, either, in 
precision fittings of a submarine. These man- the making—or fitting—of Wheatland pre- 
made leviathans of the deep must be tight cision couplings because their performance, 
—and we mean tight—from stem to stern too, is absolutely dependent upon their tight- 
because their very life is a constant test ness. That's why men who know pipe demand 
of tightness. Wheatland— the very best in couplings. 


Peecision couplings by 
WHEATLAND STEEL PRODUCTS COMPANY 
Bankers Securities Bldg., Philadelphia 7, Pa. 


Help keep America strong and free. Get in your scrap now—today! 
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demand 
ETROIT CERTIFIED 





Exclusive Combination of 
EDETROIT Features 


‘+ jet © 

yea 
1 Mees 
aaeptable ' o operatee tee 
‘ and and 


pilex” 


t 


The exclusive features of the V-579 “Bi-flex’ 
Gas Valve prove that you get more for your 

money when you deal with D&®0!. You can : 

always count on giving your customers a better @ VV . 

job when you install any D&20 control. DeRot AP /F 7 ‘ C t 

controls are designed and built to fill your if or your US omers 
customers’ needs—to give real economy and (i ? 

reliability through years of trouble-free serv- ee a ¥\\ é/¢ 
ice. The V-579, for example, at low initial cost, ae % \ \ 


gives your customers an exclusive combination 

of outstanding features which provide new i ; 
standards for the efficient and quiet operation ~> 
of modern gas burning equipment. And that’s : 


exactly the kind of operation that pays off with 
more comfort for the user, more sales and 
profits for you. So take advantage of this extra 


value—insist that your source of supply furnish 
DRO controls with all your heating equip- a 
ment. Write for Bulletin No. 229. We. 411 Thermostet—A sensitive end 
accurate Timed Cycling thermostat for all 
types of heating systems. Provides close con- 
j trol of room temperature. Attractively styled, 

easily installed and odjusted. Write for 

Se, 
— 


Bulletin No. 193 and Form No. 1545. 
LUBRICATOR COM 
DETROIT HEATING AND REFRIGERATION CONTROLS © ENGINE 
$900 TRUMBULL AVE., DETROIT 8, MICHIGAN SAFETY CONTROLS © FLOAT VALVES AND Olt BURNER EQUIP. 
Division of Anrmcay Rapuron & Stardard Sanitary ccaronanion MENT © DETROM EXPANSION VALVES AND REFRIGERATION 
RAILWAY & ENGINEERING SPECIALTIES, \TD. “ ACCESSORIES STATIONARY AND LOCOMOTIVE LUBRICATORS 


Canadian Representatives in Mentreal, Terente, Winiipeg 


feuwng Aome amd undudlry AMERICAN STANDARD 
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Travelers’ 


P. ™~ 


Buys Bunker Insurance! 


‘Te TRAVELERS Insurance Company of 
Hartford, Conn., has long-term insurance 


\, against bunker oil heating problems, They use 


i. 


Fluid Systems, Inc., 1881 Dixwell Ave., New Haven, Conn. 


Please send without obligation “The Common Sense of Heavy 
Fuel Transport” plus Customer List of hundreds of users, including 
many insurance firms. 


Name 





Firm 





Street 





City Siate — 








- a Thermal Electric Standard System to remove 


bunker oil from unheated storage and transport 
it to the pump-type burners at a precisely 
controlled flow temperature. ¥ Fully 

automatic, all-electric operation eliminates 
remote pump-sets, multiple suction lines, and 
complicated recirculation equipment. This gives 
Travelers extra dividends in the elimination 

of maintenance costs for bunker transport. ¥¥ 
We write insurance, too. We've guaranteed the 
Travelers installation, as we guarantee all 
correctly installed Thermal Electric Standard 
Systems, to give 100% trouble-free performance! 


HOW IT WORKS 


The Thermal Electric Transform- 
ing Energizer passes safe 20-volt 
current through the pipes that 
carry the fuel, generating even 
heat. The Thermostat and Control 
Panel automatically regulate the 
fuel temperature at 120°F. Dur- 
ing shutdown, fuel can be kept 
heated in the pipes without con- 
stant or cycle burner operation. 
System can be shut off without 
draining — Thermal Electric will 
mele out the pipes electrically. 


Send in the coupen and get the whole story of how 
Thermal Electric can give you the same advantages. 


Therma! Electric and Fluid Systems, Ime. are trade “marks registered in U.S. Pat. OF. 


32 
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Wax Work for American Can Company 


Liquid paraffin is a temperamental fluid. 

If it gets too cool, it clogs. If it gets 

5°F. too hot, it oxidizes, making it unfit for 

use. Thermal Electric, the modern method of 
transporting heated fluids, can regulate paraffin 
within +1°F. of the design temperature 

(usually 160°F.) over any distance, through 

any variety of ambient temperatures, during any 
condition of flow. % There is no need for constant 
circulation, thus there are no return lines. 
One-way transport reduces piping 70%. 
All-electric operation eliminates steam or 

water heating with all their costs and maintenance 
headaches. ¥x Small wonder that this leader in the 
food container field has consistently selected 
Thermal Electric to handle its process fluids! 


Transforming Energizer* 


Thermostat* 
Switch 


~ Contactor 
Transforming 
Energizer* 


The American Can Company uses 79 
Thermal Electric systems to heat 8,016 
feet of pipe in nine plants. The Ther- 
mal Electric principle of passing low- 
voltage current through the pipe walls 
works with any fluid. Canco uses Ther- 
mal Electric for paraffin, asphalt, out- 
door water lines, and sealing compound. 


* Thermal Electric equipment by Fluid Systems 








se 


‘Therinal Electri 


Fluid Systems, inc., 1881 Dixwell Ave., New Haven 14, Conn. 
Please send without obligation [] “Liquid Paraffin—A Survey 
of Handling Methods” or [1] “Simplified Industrial Fluid 
Transport Cuts Costs”. 


Name Position 





Firm 
Address 





Consult Fluid Systems, Inc., 
on specialized engineering 
aid in designing pipe trans- 

of process fluids. 





een eee 





onl 
ern ELECTRIC and FLUID SYSTEMS, INC. are trade marks registered in the U.S. Pat. Off. 
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STEM LIFE INCREASED 20 TO 30 TIMES 
Valve stems of the new OIC Alloy 40 offer 
greatest resistance to corrosion, wear and 
galling; no seizing. 


This special, extra large duct permits complete 
drainage of the bonnet and prevents damage 


by freezing. 


Thick, scientifically designed walls make OIC 
Valves strong and sturdy. No distortion. 


Wide wedge prevents warping and allows plenty 
of space for accurate seating. OIC Clip Gates 
pass rigid tests; no oil or wax on seating 
surfaces to hide leskers. 





Exclusive in OIC Clip Gates, 2” and under: Seats are 
cast in place and then rolled to make doubly sure 
they are tight and secure. Greatly superior to 
simply rolling in against sachione surfaces. 


To be certain of the best, ask for OIC Clip Gates. 
The Ohio Injector Company, Wadsworth, Ohio. 


VALVES 


FORGED AND CAST STEEL- IRON - BRONZE 
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American Blower—a time-honored name in air handling 


Mechanical Oily Sets 


Draft Fans 


Air Washers 
Ventura 


Ventilating Fans 
Dust Collectors 


Heating and 
Cooling Coils 


Industrial Fans Air Conditioning 


Equipment 


All air handling equipment is not alike 
in quality, design, quietness, operating costs and efficiency 
before you buy and you'll buy 
standard 


Look 
American Blower products—the 


accepted quality proved in test after test by buyers 


Product of the month 


Wall-mounted 
Unit Heater. 


Ceiling-mounted Vertical Venturafin 


Unit Heater 


There’s a vast difference 


In Washington, as in other cities, American Blower Air Handling} 
Products serve commerce, industry and public utilities. For air} 
handling data in the Washington area, call American Blower 
National 8120, Elsewhere, consult your phone book 


Unit Heaters save fuel 


In any plant or business, to insure customer satisfaction and add 


to your recommend and install American Blower Unit 


Heaters 


pronfts, 


heat 


and 


Unit Heaters, 
in vertical and horizontal models, 
All carry Certified Ratings 


duty coils and are sound-rated 


Ameri an Blower for steam and hot water 


ing, are available for wall 


ceiling installations contain heavy 


Modern, die formed steel casings completely en lose all moving 
factor. Unobstructed outlets 
throughout the working 


parts, an important allow 
heat 


assuring comfortable final 


safety 


maximum diffusion entire area 


temperatures 


For complete information, call the American Blower 


Branch Office. 


nearest 


AMERICAN BLOWER CORPORATION, DETROIT 32, 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, 


Division ot Amumcan Rewraroe & Standard Savitary 


MICHIGAN 
ONTARIO 


U8 PORATION 


your Best BUY AMERICAN BLOWER air xanoune equipment 


AMERICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS > 


DETROIT LUBRICATOR + KEWANEE BOILERS « ROSS HEATER - TONAWANDA IRON 





for outstanding 
service 


on Chrome Tanning Liquor 


... for example 


.. Switch to 
Performance-Proved 


CRANE VALVES 


; 
F 
~ 
' 
+ 
: 
¥ 


The installation — 
Gutmann & Co., Tanners, Chicago 


“PROBLEM: To find a better replacement for valves and cocks 
sused on outlet of open scale tank. Constant trouble with seat 
leakage, corrosive wear, seizing, and stuffing box mainte- 
nance. 

WORKING CONDITIONS: Solution handled—highly corro- 
sive basic sulphate of chrome used in tannage of Chrome 
upper leather. Several batches mixed daily. Gravity flow 
from scale tank. 

SOLUTION TO PROBLEM: Crane No. 1615 Iron Body, 
packless Diaphragm Valve, Neoprene lined, featuring sepa- 


rate disc and diaphragm design. No. 1615 Crane Iron Body Diaphragm Valve. 


Get literature on this full line of multi-purpose valves 
RESULT: After more than 24 years of steady, leak-free serv- from your Crane Branch or Crane Wholesaler. 
ice, Crane Diaphragm Valve shows no sign of corrosive or 

erosive effects ... no undue mechanical wear ... operates as 

smoothly as new. Maintenance cost to date—zero. 


Another typical case history demonstrating 
how Crane Quality Valves assure low ultimate cost. And why... 
More CRANE VALVES are used than any other make! 


General Offices: 
836 S. Michigan Ave.. Chicago 5, Ill. 
Branches and Wholesalers Serving 

we All Inaustrial Areas 


VALVES + FITTINGS + PIPE PLUMBING + HEATING 
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SUPER-7 AANDB 


BELTS 
Strong Cord structure 
impregnated with live 
aioe. 





SUPER-7 C, D, AND E BELTS 
Famous grommet construction. 
Nosplices where failurecan start. 


SHOCK RESISTANT — Resilient cushion of rubber, acts 
as shock absorber, protects cord from stresses. 


ly placed, | 


POWERFUL—Cords are of rayon, firmly twisted, accurate- 
impregnated 


with rubber to minimize friction, 


Coot Running...\0NG LWED 


conditions demand heavier duty, the 
high capacity belt can be furnished in A, 


satisfac- 


UPER-7 V-belts give lon 
d condi- 


tory service even under 
tions of load, shock and grit. 

Tough, double- -wrapped cover bias cut 
for elasticity and impregnated with rub- 
ber. Effectively seals out dust, grit, mois- 
ture; takes the wear; keeps the belt in 
shape; and protects cord structure. 

But you get more than good belts 
when you standardize on Super-7 V- 
belts. You also get the benefit of the 
greatest V-belt experience in the world 
both in the field and factory. You are 
assured of exactly the right drive for 
longest life from the wide variety of 
types and sizes available. 


High Capacity Belts 
Where space is limited or other special 


B, C, D, and E sections . . . Extra strong 
cords, special rubber cushion and tough 
pou ap cover give them 40% greater 

pacity than standard belts at propor- 
tidaately higher price. 


V-Belt Drive Headquarters 
Your nearby Allis-Chalmers Authorized 
Dealer or Sales Office can serve all your 
V-belt needs, whether they be new or 
replacement V-belts; standard and vari- 
able speed sheaves; or speed changers. 

Get your c oy of the revised 120 page 
Texrope Pre-Engineered Drive Manual 
from your A-C ler or Sales Office or 
write for Booklet 695A. Allis-Chalmers, 


Milwaukee 1, Wisconsin. 
, A-3291 


Texrope and Svper-7 are Allis-Chalmers trademaris. 


ALLIS-CHALMERS 
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Applied... 
Serviced... 


by Allis-Choimers Authorized Dealers, 
Certified Service Shops ond Sales Offices 
throughout the country. 


MOTORS — % te 
25,000 hp end wp. 
All types. 


CONTROL — Menvol, 
magnetic ond combine- 
tion sterters; push but- 
ton stations and compo- 
ments for complete con- 
trol systems. 


PUMPS — Iategral 

motor and coupled 

types from % in. 

te 72 in. discherge 
ond vp. 














You use ONLY ONE Taco Venturi Fitting per 
EU LELC) AC) the return (use an ordinary tee on supply) 


HOW IT WORKS... 





Fe 
pe 2 


WORKS EQUALLY WELL WITH LOW HEAD AS WITH 
HIGH HEAD CIRCULATORS 





TYPE “BY” 


TACO HORIZONTAL CIRCULATOR TACO VENT TEMPERING VALVE 





<3 ri oa 


ane 
ae 





TRY THIS FOR YOURSELF EASIEST WAY TO LAY OUT ONE PIPE HOT WATER SYSTEMS 





WATER JOBS 


Pe all 


TANKLESS 


" TANKLESS TACO WATER HEATER ff 





Where pipes 
ne meet permanently. :. 











Designers ond Monufacturers of Forged Stee! Fittings, Valves, Wire| Rope Shears, 


Hond Pumps, Jocks, Pipe Beaders and Hydraulit'\ Equipment 
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SPENCER 
The Quality lane of 
HEATIN 
OILER 


@ There is a Spencer 
for every building, 
for every fuel. 


Both cast iron and steel , . . a selec- 
tion of 76 models . . . versatile, 
dependable, backed by more than 
sixty years of leadership . . . preci- 
sion-engineered and manufactured 
to give superior, guaranteed service. 


Write for Spencer Catalogue today. 


G 


i 
& 


One of the four efficient Spencer Steel Heating Boil- 
ers which supply the fifteen buildings of the modern 
River Edge Apartments, River Edge, New Jersey. 


i 
SPENCER 


HEATER 


%,, LYCOMING-SPIENCER DIVISION 
.) 


“%“ 








‘a 
ue v 
Sony | ‘7 penny 
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FROM 20,300 to 360,000 BTU! 








é 
; 
: 
a 
4 
f 
+ 
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Capacities to Match 
Your Requirements 


ANOTHER 
RIPPLE 
FIN colt 


Within the wide range of BTU capacities, you’re sure to 
find McQuay Horizontal Unit Heaters to fit your needs. 
Every unit has the exclusive Ripple Fin Coil construc- 
tion . . . with these advantages: more heat transfer 
surface, greater flexible strength, cleaner operation . . . 
flexible copper tube headers that accommodate unequal 
expansion and contraction. Tubes expanded into fins 
having wide, smooth collars, without the use of any low 
conductivity bonding agents, provide a permanent me- 
chanical bond. The famous Ripple Fin Coil plus modern 
cabinet styling, quiet motor fan assembly and Test Code 
Ratings add up to maximum performance and trouble- 
free service. Get all the facts from the McQuay repre- 
sentative in your city; or write to McQuay, Inc., 1601 
Broadway St. N.E., Minneapolis 13, Minn. 


MG, 





DOWN FLOW UNIT HEATERS 


This McQuay “vertical’’ 
unit heater, suspended near 
the ceiling, utilizes the warm 
air in that crea and dis- 
tributes it down to the floor 
level. No wasted heat, no 
cold spots. Four types of 
draftless diffusers available. 





BLOWER TYPE 
UNIT HEATERS 


For effective heat distribu- 
tion over large open creas. 
Available in 8 sizes . . . in 
suspended and floor models, 
with one and two row coils; 
capacities from 23,800 to 
1,659,000 BTU per hou- 


«/ 














INC. 


¥ 


HEATING AIR CONDITIONING REFRIGERATION 
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Today’s most modern homes... 


..-.-are heated with 


A SIMPLE ZONED SYSTEM onced 
Notice the compactness of this three-zone 


Flow Control System and the inexpensive units 
used. Just a Circulator, a Flow Control Valve and h Oo T W A T E 4 a] ia A T 
@ No. 201 Radiant Heat Control in each zone. 


There are no costly motorized valves no com- 
plicated devices to give trouble. Temperature HERE’S a beautiful new home heated economi- 


in cach zone is maintained evtomatically. cally with forced circulating hot water, with radiant 
coils in the ceiling providing completely automatic ra- 
diant heat in any weather. Thrush Flow Control System 
of Forced Circulating Hot Water Heat assures highest 
efficiency ... uniform temperatures in every room... 
with no overheating. Room temperature is controlled 
within a fraction of a degree separately in each of the 
three zones. This is the heating plant your customers 
want. See your wholesaler today or write Dept. E-9 
for more information. 








Horizontal 
Water Circulator 


Vertical Flow 
Centro! Valve 
Ask for folder on Thrush Forced AN D "€ OM P A N Y 


Circulating Flow Control System PERU INDIANA 
of Hot Water Heating. é 
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DOLE-20 
The No. 20 Dole Hot Water Air Valve is completely 


automatic. Operates equally well on forced or 
gravity systems. No preliminary soaking is neces- 
sary. Easy to install and adjust for automatic or 
manual venting, or use as manual shut-off. 








Hot Water 
y-Nimelatemcelatl tian 


VALVES 





DOLE CHAMBER VENT 
Combination air chamber and automatic 
air eliminator. Available in popular 
sizes. 
DOLE FLOW CONTROL VALVE 
It’s simple and practical. Regulates 


water flow, limiting discharge to a pre- 
determined gallonage regardless of water 
pressure from 15 to 150 lbs., p.s.i. No 
more cool water from overdrawn tankless 
heaters. Many other uses. 


Individual room temperature is automa- 
tically controlled by Dole Thermostatic 
Air Controls on forced warm air outlet. 
Whole systems are effectively and auto- 
matically balanced for better heating. 



































Saves money! 





ORDER 


Saves critical materials! 





Make DOREX AIR RECOVERY part of your 
air conditioning or heating installation 


Here’s what we mean by “made-to-order” fres} 
air: 

To maintain air quality, your ventilation sys- 
tem must continually bring in air from the out- 
side. You have to heat or cool this air—which 
costs money. But when Dorex Air Recovery is 
part of the system, only about one-third as much 
outside air need be taken in. Dorex supplies the 
rest by making fresh air “to order” from the used 
air that has already been conditioned. 

This is done simply by passing the used air 
through Dorex C Cells—containers of activated 
carbon that extract all odorous and gaseous im- 
purities. The air you have already paid good 





W. B. CONNOR ENGINEERING CORP. 


Danbury, Connecticut 


Air Diffusion - Air Purification - Air Recovery 


In Canada: Douglas Engineering Co., Ltd., 
190 Murray Street, Montreal 3, P. Q. 
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money to heat or cool comes out just as fresh 
and usable as air from the outside. 

Now, let’s look closer at savings. You save 
critical materials because substantially less heat- 
ing and cooling equipment is required. You save 
money because you have far less air to condition. 
On the basis of 20 years’ experience and over 
7,000 Dorex installations, you can safely figure 
a $400 saving on original equipment for every 
$100 invested in Dorex Air Recovery .. . and a 
$4 saving in operating costs for every $1 spent 
for Dorex maintenance. 

Get the full story of Dorex Air Recovery. Mail 


the coupon today. 


W. B. CONNOR ENGINEERING CORP 
Dept. A-9, Danbury, Connecticut 


Please send me, without obligation, full 
information on Dorex Air Recovery 


Name 
Position 
Company 
Street 
City 








RADIANT 


SPANG 


STEEL PIPE 


INSIDE: continued fair and warm 


«« SPANG ™ PIPE 


Spang CW Pipe is performance- 
proved for closed hot water heating 
systems. For over half a century, the 
ease of fabrication—welding, bend- 
ing, cutting, threading—has made 
Spang CW Pipe a favorite. 

Spang CW is not only easy to 
form, but it’s strong, too. The co- 
efficient of expansion of Spang pipe 
is practically the same as that of 


HEATING INSTALLATIONS 


concrete and plaster. Add the ad- 
vantages of Jow cost and long life, 
and you'll see why Spang CW Pipe 
is in great demand. 

Call on your friendly Spang CW 
Distributor the next time you need 
pipe, fittings, valves, fixtures and 
other piping materials. You can 
rely on him and the Spang CW 
Pipe he sells. 


SPANG-CHALFANT 
Division of The National Supply Company 
GENERAL SALES OFFICES: Grant Bldg., Pittsburgh 30, Pa. 


District Sales Offices: Atlanta, Boston, Detroit, Houston, Los Angeles, 
New York, Philadelphia, Pittsburgh, St. Louis 
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NEW DE LAVAL GS PUMPS 





on their way to you in 


From our shelf to your plant in two weeks! That’s how fast 
you can get a standard centrifugal De Laval pump. We now 
have on hand GS pumps, motors and bedplates in sizes 21/.”, 
3” and 4” ready for assembly and shipment. Capacities to 
280 gpm, heads to 75 ft, at 1750 rpm. e Also available for 
immediate delivery are bare pumps in the same sizes with 
capacities to 400 gpm, heads to 230 ft, at 3500 rpm. We can 
assemble and ship these units within two weeks after receipt 
of the motor. e Want complete details quickly? Simply 


telephone or fill in the coupon and mail today. 


Sales office phone numbers: 


Allan J. Harris, New Orleans RA-0228 © RA-0439 Roger Brown Co., El Paso, Texas 2-2089 

Burford, Hall & Smith, Atlanta Welnut 8890 R. M. Sorlie Co., Kalamazoo, Mich. 2-3861 

Central Station Equipment Co., Tucson, Ariz. 3-2493 Stapp Engineering Co., Denver Acoma 3573 

Commercial Engineering Co., Washington, D.C. National 9238 Turbine Equipment Co., Boston Liberty 2-5993-4 
Commonwealth Electric Co., Minneopolis Garfield 1836 Turbine Equipment Co., New York WHitehall 4-1060 

Dana E. Kepner, Denver Main 0697 Turbine Equipment Co., Rochester, N. Y. Hamilton 7940-49 
Dravo Corporation, Cincinnati Redwood 8446 Turbine Equipment Co., Glens Falls, N. Y. 2-5283 

Dravo Corporation, Cleveland HE 1-7500 Turbine Equipment Co., Westbrook, Conn. Saybrook 473-J-3 
Dravo Corporation, Indianapolis Reiley 1920 De Loval, Detroit Trinity 1-8447 

Dravo Corporation, Philadelphia Rittenhouse 6-8086 De Laval, Kansas City, Mo. Victor 0776 

Dravo Corporation, Pittsburgh Express 1-2600 De Laval, Houston Fairfax 1175 

Industrial Equipment Co., Detroit Trinity 5-0950 De Laval, St. Louis Axminister 0441 

Lefler-Wyomont Supply Co., Billings, Mont. 9-4760 De Laval, Los Angeles Michigan 0797 

Maris Engineering Service Co., St. Louis Delmar 3846 Laval, San Francisco Sutter 1-3426 

P. J. Patton, Milwaukee Glenview 3-5496 Laval, Seattle Garfield 1718 

Purser & London, Charlotte 3-7549 Laval, Tulsa 94-3689 

Riter Engineering, Salt Lake City 3-7933 Laval, Chicago Taylor 9-7732 or Harrison 7-3290 


A 








DE LAVAL STEAM TURBINE COMPANY, TRENTON 2, NEW JERSEY 
C) I'm in a hurry. Please have an engineer call me. 


C) I’m interested. Please send me literature. 


' 

! 

! 

DE LAVAL 

DE te A's. 6e) STEAM TURBINE | 
; COMPANY : Company—___ 

: | 

! 

L 


y TRENTON 2, NEW JERSEY 
ay 
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Expansion Joint of the Month 


ZALLEA CONTROLLED WELDING 


For longest service life, it is essential that 
the corrugated bellows have a uniform 
thickness throughout. Only in Zallea 
Stainless Steel Flexible Connectors are 
you assured of this optimum condition 
because Zallea alone produces .a longi- 
tudinal weld of the same thickness as the 
parent metal, Zallea metallurgists, after 


Analyzing the many known welding proc- 
‘ adopted an exclusive variation of 
¢ Heliare process and added a grain 
fining procedure to the finished weld. 
i hundreds of brutal flexing tests, not 
ne failure occurred within 30 degrees of 
Bhe weld line! More important was the 
ct that these bellows lasted 4 to 8 times 
fonger than bellows having a shielded 
welding bead. Note the exclusive 
Zallea controlled welding technique as 
®ompared to the welding procedure used 
in other flexible connectors. When you 
Want the best in flexible connectors, 
always specify Zallea...you’ll find it pays! 


. a brand new 4-page folder on all 
Zallea Expansion Joints. Send for your 
copy of Bulletin 351 today! 


ZaLLeA Brotuers, 816 Locust Street, 
Wilmington 99, Delaware. 
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Large Refinery Selects Zallea 


Big refinery operation requires only the 
best equipment... for assurance of 
dependable, long-lasting service. That’s 
why Zallea Stainless Steel Expansion 
Joints were the logical choice for installa- 
tion in the Houdry Process Cat Cracker 
at California Refining Company, Perth 


Amboy, N. J. 


A total of 68 Zallea Joints are in service 
at this East Coast refinery, ranging in 
size from 30” diameter downward, and 
from 1134” axial movement in combina- 
tion with 4” lateral movement any side 


of center line, down to lesser movements. 


Shown below are two of the 68 Zallea 
Joints. These are 16” diameter, modified 
Universal self-equalizing units, made of 
stainless steel and designed for an axial 
, 


movement of 37%” and a lateral move- 


ment of 34”, either side of center line. 





These joints are installed on a line carry- 
ing hot bead catalyst to the engager, 
and operate at 20 psi at a temperature 
of 900° F. 


Zallea Stainless Steel Expansion Joints 
are the first choice of refineries for 
dependable service: It’s the high quality 
built into every Zallea Expansion Joint 
that makes them long-lasting—even 
under the severest service. Remember, 
there’s no packing to deteriorate . . . no 
maintenance required. Just install them 
and forget them. There’s a Zallea Expan- 
sion Joint for almost every requirement. 
Available in diameters from 3 inches to 
30 feet for temperatures from sub-zero 
to 1600° F....for pressures from vacuum 
to 300 psi in standard designs and up to 


2000 psi in special designs. 
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Commemorating our 60th Anniversary 


THE POWERS REGULATOR COMPANY 


New Factory and General Office Building: 3400 Oakton Street, Skokie, Illinois 


WILLIAM PENN POWERS 
. . .with his invention of the 
first all pneumatic system of 
temperature control and 
gradual actin: vapor disc 
thermostat mage an invalu- 
able contribution to the 
modern science of heating, 
air conditioning and indus- 
trial process control. 


World’s Most Modern Factory 
Producing Automatic 
Temperature and Humidity Control 


. «. to meet the greatly increased demand for POWERS products 
and to give you better controls, better deliveries and better values 
. .. these advantages are possible with our large new plant and 
modern production facilities. With an enlarged engineering 

and production staff, plus 60 years experience in heating, 
ventilating, air conditioning and process control, 

we believe we can be of greater service 

than ever before to our many friends 

who have contributed to our success. 


Offices in Over 50 Cities. See Your Phone Book, 

Chicago 13, ifl., 3819 N. Ashland Avenve © New York 17, N. Y., 231 East 46th Street 
los Angeles 5, Cal., 1808 West Sth Street © Toronto, Ontario, 195 Spadina Avenve 
Mexico, D. F., Apartade 63 Bis. © Honolulu 3, Hawaii, P. O. 2755—450 Piikoi at Kone 
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Something’ to get 
steamed up about! 


, 
; 
i 
t 
; 
% 
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Pe nati IMMERSION STEAM BOILER 


Once you know the unusual economy and 2. Maximum Heat Transfer 
dependable service available from a Sellers Hot expanding gases scour firing tubes free 
of dead gas Nothing between heat and 

Immersion Steam Boiler you'll understand pan eae vi dear ‘ 
why this remarkable unit wins enthusiastic eae 
approval almost as fast as it generates - Scale Problems Minimized a 
st ] Altern ite expansion anda contraction of tiring 
steam tubes under intermittent firing cracks scale off 
} surface oi tubes 
The logic and simplicity of Sellers design — 

the efficiency of Sellers immersion fir- 
ing principle will give you a new concept of 
boiler service. Whether you require steam 
for heating, for process purposes, or need a 
stand-by unit for peak loads, these amazing 
Sellers advantages merit investigation: 


- Maximum Safety 


No separate enclosec 


1. Firing Tubes Are Completely Submerged 
very square { of heating surf is effec 
tive water ba NO water line corrosion SELLERS ENGINEERING COMPANY 
4876 North Clark St., Chicago 40, Illinois 


Blast Heaters. immersion Automatic Water Heaters. Vertical Steam Boilers. Air Heaters. Combustion Units. industrial Ges 


Burners. immersion Tank Heaters. Gas C quip 
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ow Garden-fresh Air hir Everywhere 
Non care 


Mechanical Operating Costs! 


MAINTAINS PLEASANT, PRODUCTIVE ATMOSPHERE 
EASILY, INEXPENSIVELY. Offensive odors can be costly... 
but RENOVAIR keeps air garden-fresh for only pennies a 
week! Clean, pleasant air by RENOVAIR will attract custom- 
ers into stores and restaurants... keep employees happy 
and productive. Yet, RENOVAIR's foolproof Gyrostatic Evap- 
orator installs easily, costs nothing to operate! RENOVAIR 
also performs perfectly from spray guns, fogging machines, 
or from the 12-ounce wick bottle for limited spaces. 


LIMITED DEALERSHIPS OPEN 


Write for full details! 


Boyle-Midway Inc., Correctair Division 
22 E. 40th St., New York 16, N.Y 
Cranford, N. J., Chamblee, Ga., Chicago, Los Angeles, Toronto 
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RENOVAIR frees the air 
from even harsh paint and 
smoke odors, without per- 
fume! And the RENOVAIR Gyro- 
static Evaporator fits easily inside 
any air conditioning system or 
unit, and operates without an 
additional motor ... reveals its 
presence only by the effect of 
garden-fresh air all the time! 
Simple to install... costs nothing 
to run! 


NEUTRALIZES ODORS WITHOUT PERFUMING AIR — 
RENOVAIR uses non-toxic elements found in plant life 
—to neutralize indoor odors much the same as masses 
of green foliage freshen the air outdoors. Comtains no 
formaldebyde or chlorophyll ... will not burn, nor will 
it harm the sense of smell. 





FOR LIMITED NON-AIR 
CONDITIONED SPACES 
Use this Handy RENOVAIR 
WICK TYPE DEODORIZER 
JUST PULL UP THE WICK... 
enjoy garden-fresh air 
without perfume 79" oo 


12-0z. bottle only 











Get complete details FREE in this handy RENOVAIR folder! 
Contains full description of how you can eliminate costly odor 
problems with inexpensive RENOVAIR and RENOVAIR's Gyro- 
static Evaporator. Mail coupon today! 


Pocowowe mewesswesweessnacersnaamy 
Boyle-Midway Inc., Correctair Division 


22 E. 40th St., New York 16, N. Y. 


Please send me your FREE RENOVAIR folder at once! I'm inter- 
ested in further details about this amazing product. 


Name__. eneeiliieie 





Firm 





Address. 

















Spm 


will pay for a new model 


MARLEY 


FOR INSTALLATION 
INDOORS OR OUT 


Models 23 and 33—newest in the complete 
Aquatower line—are specifically designed 

to save 90 per cent of the water charges 

on two to six-ton refrigeration installations. 
Even a 6 gpm service can use 250,000 

gallons per month, so an Aquatower is a truly 
profitable investment in most cities. 
Aquatowers conform to all building code 


requirements. They are simple in design, y 
’ New Model 33 





foolproof in operation—distinct advantages 

Also producers of 
VAIRFLO TOWERS 
NATURAL DRAFT TOWERS 
DOUBLE-FLOW TOWERS 
DRICOOLERS 
SPRAY NOZZLES 


to the average owner of a small installation. 


The Marley Company, Ine. 


KANSAS CITY 15, KANSAS 
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Normal water level of boiler ~ 


SAS A A TT | TF 
The diagram shows the loco- 


tion of No. 51 Feeder and No. 
61 Cut-off on the boiler illus- 
trated, but can be applied to 
all cases. Since some water is 


Operating level of feeder ZA 


MECHANICAL 
PROTECTION 


FEEDER 


(Determined by conditions) 


Burner cut-off level 
(‘2" in water glass) 


McDonnell No. 51 Boiler Water 
Feeder used in installation above. 
it is for boilers above 5000 sq. ft. 
capacity; maximum steam pres- 
sure, 35 Ibs. Other types for boilers 
of all sizes; pressures up to 75 Ibs. 


McDonnell No. 61 Low Water Fuel 
Cut-off used in installation above. 
it is for boilers of any size; max- 
imum steam pressure, 20 Ibs. Other 
types for higher pressures. 








Here is a simple answer to what some heat- 
ing men consider a difficult problem. It’s a 
simple and dependable way to maintain the 
water level in a boiler where all or most of 
the steam is used in process. Certainly, such 
boilers need the most adequate water level 
control that can be provided. 

First notice the installation above. This 
boiler has two McDonnell controls. One is 
a No. 51 Boiler Water Feeder; the other, a 
No. 61 Low Water Fuel Cut-off. Why both a 
feeder and a cut-off? Why not a McDonnell 
feeder and cut-off combined? 

The answer is that in process boilers— 
particularly the larger ones—we want to 
provide a greater differential between the 
opening of the feeder and stopping of the 
firing means than is possible when a feeder- 
cut-off combination is used. 

The diagram explains this. We know that 
in a process boiler we need real water feed- 
ing capacity, so we position the feeder to 
start opening as soon as the water level falls 
a short distance below the normal level of 
the boiler. When the water level has fallen 
two inches below the operating level of the 
feeder the feed-valve will be wide open, de- 
livering its maximum capacity to the boiler. 


returned to the boiler, the 
feeder is located to function 
below the normal water level. 
In all cases the cut-off switch is 
located to function when the 
water level drops to Ye" in the 
gouge glass. 


Now the feeder so located will maintai 
the water level under all normal condition 
so we want to give it “full charge” of t 
boiler and use the low water fuel cut-o 
only as a safeguard against an emergen 
condition. Therefore we set the fuel cut-o 
as low as safety permits—clear down whe 
it will not stop the burner until the wat 
falls to % inch in the water glass. In th 
installation the burner cut-off point is f 
enough below the opening point of ¢ 
feeder, providing plenty of latitude for t 
feeder to do its job properly. 

If a feeder-cut-off combination were u 
the low water cut-off switch would stop t 
burner before the feeder had reached i 
maximum capacity. By using two control 
a feeder and a separate low water cut-off 
this unnecessary and annoying interruptio’ 
of operation is completely avoided.* 

The controls used on this boiler ar 
illustrated, but the same principle of widé 
operating differential can be provided for 
process boilers of varied sizes and pressures 
by combinations of other McDonnell feeders 
and cut-offs. Our engineering department 
will be glad to give recommendations cover- 
ing specific conditions. 


* This method should also be considered for all larger boilers where at 
times the condensate is diverted for blow-down, skimming the boiler, or 
where steam is used at times for process work. The added cost of using the 
two controls is insignificant in terms of larger boilers. 


MSDONNELL & MILLER, Inc., 3500 N. Spaulding Avenue, Chicago 18, Illinois 


sap ho ae - 


M°DONNELL 





the shadow of Bunker Hill ...Old North Church...and the many 


other historic landmarks here... busy Boston enjoys the comfort and con- 


k 
vénience of modern air conditioning in its up-to-date commercial, industrial 


aiid institutional buildings. 


| As is the case in other cities from coast to coast, important air condi- 
ti@ning jobs in Boston are Aerofuse Diffuser jobs. Selected on the basis of 
efficient, dependable performance . . . and smart styling that blends architec - 
tufally with modern interiors... Aerofuse Diffusers meet the most exacting 
requirements at the vital point of air delivery, the point ai which the success 


of an air conditioning installation is measured. 


There’s a complete Aerofuse line ...a type and style to meet every job 
specification. For complete details, size selection information and engineer - 


ing data, write for Catalog 104. 


Int 


NEW BRITAIN, CONNECTICU 


ENGINEERED PRODUCTS FOR HEATING, 


AIR CONDITIONING AND 


CHARLES HAYDEN MEMORIAL LIBRARY 
ASSACHUSETTS INSTITUTE OF 
ECHNOLOGY 


R. H. STEARNS COMPANY 


Other Typical 
Aerofuse Installations 
in the Boston Area 
Peter Bent Brigham Hospital Public Service Building 


Brookline Trust Co. 
Brookline, Mass. 


Veterans Hospital 
Roxbury, Mass. 


Junior High School 
Somerset, Mass. 


VENTILATING 





some fellows are just never content 


You know the type . . . they keep fussing with, work- 
ing on, and solving problems that seem impossible 
to most people. 


Time was, when many folks in air conditioning 
thought that the pumps used to recirculate cooling 
water in air conditioning systems were pretty good. 
And when compared, pump for pump, this was true. 
Yet the fellows in the I-R laboratories weren't content. 
They figured that if they could make a 11/2 H.P. pump 
do the same work as an ordinary 2 H.P. pump, 
they’d have something really special to offer. First 
cost would be lower, there would be a saving on 
space and weight and, more important, installations 
wouldn't be as expensive. 


So I-R engineers worked on this idea; and when they 
informed us they had succeeded, we wanted proof. 
Then they told us about ‘‘an impeller of new hydraulic 


design,” ‘extra heavy shafts designed for a maximum 
deflection of .0Ol inch,"’ etc. But most important, they 
produced a line of Ingersoll-Rand MOTORPUMPS 
that proved to be tops in efficiency and reliability 
when compared size for size with any other type 
pump on air conditioning systems today! 


This remarkably efficient LR MOTORPUMP had a 
terrific impact on the air conditioning industry. For 
not only did it offer folks like yourself a way to 
recirculate cooling water with a smaller pump, but 
it was made readily available . . . right out of ware- 
houses across the country. And these same ware- 
houses offer service on all IR MOTORPUMPS 
installed. Your nearest I-R distributor or representa- 
tive has the facts and figures . . . call him in now, 
or write us for descriptive literature. Ingersoll-Rand 
Company, 11 Broadway, New York 4, New York. 


sans Ingersoll-Rand 


< MOTOR PUMP 
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HOW DRAVO/ix%/4 HEATERS 


helped a large eastern railroad* 





@ Gave "159,000. 


‘ 


IN ONE YEAR. eames —— 
a -= 


Ee 


*Customer’s name withheld on request. 


| When a large eastern railroad dieselized its loco- 
motive fleet, it not only reduced its road operating 
expenses, but found substantial savings in an improved 
method of providing heat, light and process steam 
for its reconverted shops. 


| By replacing the old steam power plant which had 
supplied heat, light, power and compressed air at a 





HERE’S HOW...IT WAS DONE 
THIS RAILROAD REPLACED... 
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DRAVO CORPORATION 


HEATING DEPARTMENT, DRAVO BUILDING, PITTSBURGH 22, PA. 


PITTSBURGH + CLEVELAND + PHILADELPHIA + DETROIT « NEW YORK + CHICAGO + ATLANTA + BOSTON 


Sales Representatives in Principal Cities 


56 


cost of $208,600 per year (not counting fuel trans- 
portation), the railroad now obtains its utilities for 
$48,676 per year at this installation. The savings 
offset the total investment in new equipment in ten 
months! Savings for the second year of operation 
amount to nearly $160,000. 


DRAVO HEATERS PLAY MAJOR 
PART IN THESE SAVINGS 


These are the advantages the railroad gained through 
the use of Dravo “Counterflo” Heaters: 


. - low initial cost . . . savings up to 60% on installation 
. » concentration of heat at working level 
. ++ 150 foot air throw .. . no duct work required 
. + flexibility . . . units can be ted in any p 
or ceiling 
. - burn gas or oil , . . readily converted . . . low fuel consumption 
+» automatic control . . . on-off or modulating controls 


» floor, wall 





— 





. - long service life, low int «++ Staink steel 
chamber 
. « mobility: can be moved easily to any location 


Versatile Dravo Heaters are used in nearly every type 
of industrial installation. 


“Counterflo” Heaters are ideal for commercial and 
industrial use in foundries . .. warehouses . . . machine 
shops... stores... schools... churches . . . process 
industries ... any many others. Why not look into the 
possibilities of Dravo Heaters for your heating and 
ventilating needs? Write today for Bulletin No. 
OP-5 26-687 
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Manufactured and sold in Canada 
by Marine industries, Ltd., 
Sorel, Quebec 


EXPORT ASSOCIATES; LYNCH, WILDE 
& CO., WASHINGTON 9, D. C. 





CUTS DAMAGE anv REPLACEMENT COSTS 


At left—Grille face of LOWER WALL, IN- 
DUSTRIAL GRILLE. Note close spacing of 
This gritle gepecielty pte extra-strength blades (%” centers). 
i 
p sonar tar nl ew Below—Close-up view of volume control 
Cuiietinnin section. Note famous solid section AIRFOIL 
Sense Gomtedt LOUVERS. Each blade is individually adjust- 
able. CONCEALED LOUVER SUPPORT elimi- 
Eng. & Arch.— nates mullions and butted construction. 
Giffels end Vallet, Inc. 
L. Ressetti Associated, 
Eng. & Arch. 
1000 Marquette Building 
Detroit, Michigen 
@ 14 GAUGE STEEL 
BLADES 


@ VERTICAL suPPORT 
BARS PLACED ON 6” 
CENTERS (14 GAUGE 
STEEL) 


STANDARD GRADE 
PRIMER COAT FINISH 


16 GAUGE STEEL, 
EXTRA WIDE BORDER 
FOR EASY MOUNTING 


Write for new, FREE complete cote- 
log of Titus AIRFOIL air conditioning 


a ae ‘v 
* | ap outlets — the mest efficient grilles - 
wef \ ever desighed. ChE a 
2 = i a a \ 
More highly efficient . . . longer lasting . . . brand new . . . — ~~ a 
that’s the AIRFOIL-DESIGNED, AIRFOIL-BUILT INDUSTRIAL queen te © canis @ tans penn 8 ee 


GRILLE. Clean cut—compact—it is made in two sections... CO) Air conditioning outiets () Perforated metal and 
Grille Face and Volume Controller. CO Return air grilles and ornamental grilles 

registers (C0 Door ventitators 
Rugged—braced for super-strength. The INDUSTRIAL GRILLE CO Volume controllers ( Special made-to-order grilles 
will stand up for years and years against the punishing TITUS MANUFACTURING CORP., WATERLOO, IOWA 


knocks —jars—shocks—scratches and abuse that floor level uth Eiteomrationd on tadeenited Gules, 
grilles must take. Send complete catalog. 
Send literature on above checked items. 


Volume Controller siction features the famous solid «ction, senee 

streamlined AIRFOIL LOUVERS. Noise and turbulence are sesame oo ee 

cut te a minimum. At the same time, perfect draft-free, air ADORESS 
City. 


distributien is assured. 
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Dry-pan baffle a Target ring reforms 
low moisture steam. flame to insure com- 
plete combustion. 


Patented metered air- Swirling flame produces 
oil injection provides higher speed of flame 
perfect fuel combust- travel — more efficient 
ien — cuts fuel costs. heat transfer. 



































0 Get TREMENDOUS SAVINGS! 


Fr Manuf is hilialh : Thousands of users are evidence of the tremendous 
set Hea om Manutacturing Advantages: savings found with Steam-Pak Generators, They are 
team-Pak Generators are factory engineered, built and pre- built in sizes from 15 h.p. up, for low or high pressure, 

steam or hot water, for light or heavy oil, combination 


sted—manufactured on production line basis for quality and 
gas and oil, or straight gas. 


west possible cost. 


1 
From Installation Advantages: 
Multiple installa- 


echanical draft eliminates expensive chimney— packaged unit 
‘ . in oi ‘ ‘ tions such as this 
uires no special foundation—flexibility permits multiple in- ‘ 
lHation—installation costs are cut to a minimum one, costing about 
. : $10,000, save an 
average of $1,000 
per month in fuel 


From Operating Advantages: seid Eiliae aise 


starting 


: 
3 
F 


Automatic controls eliminate high labor costs—faster 
with faster steam saves costly waiting time and efficient firing 


cuts fuel costs. 


Conversion Water Winter Air Tubeless 


Steam-Paok Vertical Rotary Conversion 
Gas Burners Heaters Conditioners Boiler Units 


Generators Boilers Oil Burners Oil Burners 
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eee easier and better 


the WeldELL way 


For the practical facts about pipe welding fittings go 
to the practical men...the welding foreman; the pipe 
fitter foreman; the construction superintendent... 
who have used all kinds and know the field. 

They will tell you that the job moves faster and 
costs stay down when WeldELLS and other Taylor 
Forge fittings are used 

...because of the precision quarter markings, 
the sized end tangents, the accurate machine 
tool bevels and lands. 
They will tell you that the job maintains momentum 
easier, smoother 
.-- because of the completeness of the line and 
better identification markings. 
They can tell you...at least, design men will...that 
the finished job is better 
.-- because it is done with fittings that are engi- 
neered down to the last detail to meet all 
requirements of every job. 


Yes, ““WeldELLS have everything”...to make it easier Please send a copy of your welding fittings 
-.-better. Coupon brings lots of facts. and forged steel flange catalog 484. 


TAYLOR FORGE | ~-— 


Position__ 
TAYLOR FORGE & PIPE WORKS © General Offices & Works: Chicago 
90, Ill. (P.O. Box 485). Eastern Plant: Carnegie, Pa. Western Plant: Fontana, Company 
Calif. District Offices: New York: 50 Church Street. Philadelphia: Broad 
Screet Station Bidg. Pittsburgh: First National Bank Bldg. Chicago District Street Address ee eee 
Sales: 208 S. LaSalle Street. Hous.pn: City National Bank Bldg. Los Angeles: 
Subway Terminal Bidg. City ___lone Stote. 


Mail to Taylor Forge & Pipe Works 


P.O. Box 485, Chicago 90, Ill. 510-4953 
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THREE SIMPLE STEPS 


TO DESIGN A VULCAN RADI-VECTOR SYSTEM 


CALCULATE HEAT LOSSES 


Vulean Radi-Vector does not require any special 
methods for calculating heat loss. Simply follow 
standard procedures recommended by the I=B=R* 
Installation Guides, ASH & VE Guide or other 
standard reference books. 


* Reg. U.S. Pat. Off. 


SELECT THE RADI-VECTOR 

The flexibility of the Vulcan line allows accurate 

matching of Radi-Vector to the load and space 

available. All radiation for a particular building 

can be easily selected from one simple table in 
Vulcan Catalog #53A. Vulcan 
ratings are approved by the 
Institute of Boiler and Radia- 
tor Manufacturers. 


DESIGN THE PIPING 


Vulcan piping tables allow for easy designing of 
any type hot water or steam system. Data is 
expressed in the easiest form for direct use with 
Radi-Vector. 





Contact your nearest jobber or 
Vulcan Representative or write 
direct for Vulcan catalog #53A. It 
gives all the necessary informa- 

tion for design- 


ing and installing 


a a oe ae oe | | 
ee a So 
ia. 


a small simple 
unit or a deluxe 
Vulcan Radi-Vec- 


tor system. 


THE VULCAN RADIATOR COMPANY 
© Made in Canada, under trade name of 26 FRANCIS AVE. HARTFORD, CONN. 


Heal Radiation, by the Vapor Car Heat- 
ing Co. of Montreal. 


OVER A QUARTER CENTURY OF FIN-TUBE RADIATION 
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For your larger forced hot water heating installations, 


this is the pump! It's the big brother of the famous B & G 4 “a 
Booster, with all of the basic features of this biggest- ra 
selling circulator. The water-tight seal, for example, Hydro =3— a 


polished steel shaft with integral thrust collar, extra- 
long bronze bearings and oillubrication. Like the Boost- 
er, it can be serviced without removing from the line. i ay | VW & R s A L 
Obviously, the B & G Universal is not just another 
centrifugal pump. It is engineered in every detail—in- 
cluding a specially designed motor—to assure that all- 
important quality of quietness! 
With heads to 78 feet and capacities to 1,200 GPM, 
the B & G Universal Pump is suitable for application in 
garden apartments, industrial plants, institutions and 
commercial buildings. You can install it with complete 
confidence in its efficiency and all-around dependability. 
Complete information is given in the B & G Catalog 
—send for your copy. 


BELL & GOSSETT 


¢c oOo RR PA WN YT 


Dept. CE-5, Morton Grove, Illinois 
Conadian Licensee: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto, Canada 


FORCED HOT WATER HEATING EQUIPMENT ... CENTRIFUGAL PUMPS... 
WATER HEATERS ... HEAT EXCHANGERS . .. REFRIGERATION EQUIPMENT 


Anapplication of B&G Universal Pumps in aplant where botwater 
is used for space beating, service water beating and process work. 


2 


BAG FLO-CONTROL VALVE *REG. U. 8. PAT. OFF 
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In modern air-liners you breathe 
comfortably at altitudes of 25,000 ft., 
because your cabin is “Pressurized” 
— air pressure inside the plane is 
kept at or near normal sea level pressure. 


Boilers, too, “breathe” easier 
when their combustion air is “pressurized” 
using forced draft 


Cleaver-Brooks experience with thousands of steam 

boilers, of the self-contained type, has conclusively 

proven these operating advantages of forced draft: 

@ — because atmospheric boiler-room air is con- 
stant in temperature and therefore in density, 
the weight of air delivered for combustion by a 
forced draft fan is also constant and always gives 
proper air-fuel ratio (CO,) resulting in maxi- 
mum efficiency and freedom from combustion 
problems. 

@ — the electrical load, or power requirement, of 
a forced draft fan is at a minimum, because the 
fan handles a lesser volume of air. 

@ — low fan maintenance and longer fan life with 
forced draft fans since they operate with cool, 
clean boiler room air — no problems with high 
bearing temperatures and corrosion. 

@ — air is under pressure in the combustion cham- 
ber of a forced draft boiler, with no possibility 


Write for a 
Cleaver-Brooks 
Steam Boiler 
Catalog 


Cleaver-Brooks 


STEAM BOILERS 
the first and finest of their class 


of “diluting” air entering the chamber. Maxi- 
mum boiler efficiencies are always attained when 
head plates and casings are tight. 

@ — lower initial fan cost, better space arrange- 
ment, and better appearance are gained because 
forced draft fans are considerably smaller. 

@ — casings for forced draft fans are cool — re- 
quire no insulation — contribute to safer opera- 
tion and cooler boiler rooms. 

Forced draft is one of many reasons why you get 

a greater return from your investment in a Cleaver- 

Brooks boiler — a boiler of foremost quality in 

every detail and with many immediate and long- 

range cost-saving features. Cleaver-Brooks self-con- 
tained boilers are available for oil, gas, combination 

oil and gas firing — 15 to 500 hp., 15 to 250 Ib. p.s.i. 


CLEAVER-BROOKS COMPANY 
367 E. Keefe Ave., Milwaukee 12, Wis. 


h .. With the new 
Cleaver-Brooks Rotary Burner 
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Tremendous production increases reported by industrial firms 


maintaining temperatures of coolants in broaching, honing, 
boring, grinding and finishing operations with Flow-Cold*. 
Uniform production and maintenance of closer tolerances 
result from exact temperature control . . . Plating and anodiz- 
ing production speeded by controlling solution temperatures 
with Flow-Cold . . . Steel and aluminum welding production 
increased through Flow-Cold’s cooling action . . . Greater 


uniformity of welds, fewer rejects. 


COMMERCIALLY. . . Here is your answer for central 
drinking water systems; photographic solution cooling . . . 
jacket cooling for bakeries, and many other applications. 

AIR CONDITIONING .. . Flow- Cold offers you in a 
compact packaged unit, the ultimate in air conditioning. 
Home owners, offices, hotels and motels may now enjoy 
the same personalized air conditioning formerly available 
on large hospital, hotel and office building installations. 


Assure your customers a balanced, efficient system with care- 


fully engineered, matching Acme products; Flow-Cold Cooling 





Towers, Convectors (remote room air conditioners), Finned 
Coils and Air Handling Units. Over thirty years of experience 
and top engineering are behind every Acme product. Consult 
your Flow-Cold wholesaler, Acme’s local representative or the 
factory for further information. 

*TRADE MARK 


Ace INDUSTRIES, INC. 
Dept. HP 
Ake JACKSON, MICHIGAN U.S.A. 
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Another Example 


of BEW Engineering 


. 


for Econom) 


The Integral-Furnace Boiler, Type FJ is a 
recent addition to B&W’s line of completely 
coordinated furnace-boiler steam-generators. It makes available 
a compact, highly efficient installation to answer all process, heating, or 
power requirements from 30,000 to 70,000 Ib. per hr. 
Complete fuel-flexibility — coal, oil, or gas, with a choice of alternative 
firing arrangements — protects the investor against radical changes in fuel 
prices or conditions of supply. This unit burns a wide variety of fuels — 
including those of inferior grades and low-temperature ash-fusion character- 
istics — with high heat-rate efficiency, low maintenance, and minimum stack 
emission. 
Unusually wide leeway in water-level and allowable boiler-water concentra- 
tion is provided by the large drum and efficient cyclone steam separation 
system . . . which also contribute to ease in meeting sudden and severe 
load swings. 
This unit incorporates all the advantages of Integral-Furnace design, which 
has proved so successful since its introduction by B&W in 1933. The popular 
Integral-Furnace “Family” now includes Types FH, FL, FJ, FF, and Shop- 
Assembled FM Units — spanning a range of steam-capacity now available 
from 2,800 to 350,000 Ib. per hr. 











Complete details of construction and operating advantages of the 
integral-Furnace Boiler, Type FJ are included in new Bulletin G-70, 
available upon request from the Babcock & Wilcox Company, 85 Liberty 
Street, New York 6, N. Y. 
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© It Is WITH PLEASURE that we show 
a new name in the membership of 
HPAC’s board of consulting and 
contributing editors, as listed on 
page 5. It is that of G. W. Hauck, 
who is manager of engineering sales, 
Crane Co., and who has written 
numerous articles which have ap- 
peared in our pages over a period of 
some years. His most recent HPAC 
article was published last month, and 
it showed, by an example, how the 
installation and maintenance facil- 
ities available on a project influence 
the ‘proper selection of the types of 
pipe joints to be used. We look for- 
ward — and we know HPAC’s read- 
ers do, as well — to Mr. Hauck’s 
next contribution Listing 
sheets to be mailed to the manufac- 
turers of equipment used in heating, 
piping, and air conditioning installa- 
tions in industrial and big buildings 
are now being prepared for mailing 
early next month. The Directory 
Section, to be published in next Jan- 
uary’s issue of HPAC, is compiled 
from these sheets as returned to us 
by the respective manufacturers. 
Compiling the sheets — which cover 
a most comprehensive listing of 
products — is quite a task; so is the 
job of checking them. The result is, 
however, well worth the effort in- 
volved — a complete and accurate 
listing of heating, piping, and air 
conditioning equipment classified by 
product; a trade name section; and 
a street address section, all designed 
for your use throughout next year. 


PIPING PIX SHOW 
CONTRACTOR'S BIZ 


ONE OF THIS MONTH'S articles de- 
scribes a rather unusual project 

a 16 mm motion picture, in sound 
and color, produced by the Phillips, 
Getschow Co., contractors, showing 
the construction of a large power sta- 
tion piping system. Unfortunately, 
black and white reproductions of 
shots taken from the color film itself 
don’t do full justice to the pictures, 
but we think that those shown in 
our article, with the accompanying 
text, will give you a very good idea 
of what the film covers and some of 
the technical information which it 
presents. 

We don’t know what the invest- 
ment in time and money to produce 
this film was, but it must have been 
considerable. The picture ‘does a 
beautiful job of explaining the skill, 
experience, facilities and equipment 


which are needed in the installation 
of one of today’s piping projects — 
and which are the contractor’s stock 
in trade. We recommend reading of 
the article in this issue — and if you 
get a chance to see the film itself, we 
recommend that too. 

(Note: We tried — unsuccessfully 
— to write a title for this item in the 
style of Variety, trade paper of the 
entertainment world. Forgive our 
attempt). 


DUAL ROLE FOR 
A.C. IN FRUIT STORES 


A “seEcONDARY USE” for air condi- 
tioning has been adopted by the 
Smilen Brothers, Inc., chain of fruit 
stores in New York City. Smilen 
Brothers claims the distinction of be- 
ing the first company in the country 
to air condition fruit stores, and in 
many of them the open-front feature 
common to this type of store has 
been preserved. 

At first, air conditioning for Smil- 
en Brothers stores was strictly for 
customer comfort, good will, em- 
ployee morale and efficiency, and 
other well-known advantages which 
air conditioning brings. 

Recently, however, the role of the 
air conditioning units has been 
doubled, says the Typhoon Air Con- 
ditioning Co., Inc. Instead of pick- 
ing up all the produce at the end of 
the day from the racks and placing it 
in cold storage for the night, the air 
conditioning equipment is left run- 
ning throughout the night and the 
merchandise left in place on the 
racks. 

Of course this calls for a greater 


capacity in equipment, but since 
-doors and windows are closed at 
night, the temperature can be kept 
between 58 and 62 deg with only 
slightly over-sized equipment. For 
example, two 5 ton units will per- 
form the dual job where a 714 ton 
unit would be needed for comfort 
cooling alone. Most Smilen stores 
are roughly identical, with a 15 by 
40 ft selling area and a 15 by 
40 ft stockroom. The selling area 
is air conditioned by one unit, in 
most cases a 5 ton, and the stock- 
room by another unit of the same 
size which also acts as a booster con- 
ditioner for the unit which cools the 
selling area. 

By using two 5 ton air condition- 
ers, a certain amount of flexibility is 
gained. On spring and fall days 
when the heat is not excessive, one 
unit alone will often suffice. Fur- 
thermore, in case one of the air con- 
ditioners should fail to function for 
any reason, the other unit will con- 
tinue to cool the store until repairs 
are made. 


TWO 5 TON CONDITIONERS in one of the Smilen fruit stores. Unit at 
left serves front selling space, and the other cools the stockroom and acts as 


booster for front 
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tleak is present in the valve, 


REPORTS SALES, 

EARNINGS, TAXES 

CoMPLETED SALES of $45,730,837, an 
increase of 22 percent, were reported 
by York Corp. for the nine months 
ended June 30. New business booked 
for the same period was $50,123,411, 
up 44 percent. Earnings after taxes 
amounted to $2,259,115, an increase 
of 21 percent. Income taxes amount- 
ing to $2,661,180 were in excess of 
earnings after taxes and were 100 
percent greater than in the similar 
period a year ago. 


LEAK DETECTOR 
CUTS VALVE REJECTS 
DEFECTIVE VALVES for 
actors and atomic piles have been 
cut 25 percent by the use of a leak 
detector at a valve manufacturer's 
plant, according to the General Elec- 
tric Co. 

Large orders for leakproof valves 
for atomic apparatus required the 
manufacturer to change from its air 
pressure testing method, which failed 
to indicate all leaks. Also, when a 
leaky valve was discovered, the air 
pressure method did not show the 
exact location of the leak. 

With the new testing method, us- 
ing the leak detector and helium 
tracer, it is possible to detect faulty 
foundry and welding practice and 
correct it. 

In testing, the valve is sealed off 
on a test stand and 
through the leak detector to a vacu- 
um se The operator checks for 
leaks by moving a capillary tube 


nuclear re~ 


connected 


‘which emits the helium tracer over 


If a 


helium 


| the entire surface of the valve. 


DEFECTIVE VALVES cut 25 per- 
cent by using leak detector 


will be drawn through it into the 
valve, and will give an indication on 
the detector’s meter. In this way, 
minute leaks are accurately located 
in the valves and defects can be cor- 


rected, 


SPEEDS REPAIR OF 

FLOODED EQUIPMENT 

To pry OUT MoToRS and transform- 
ers, and to bake on new insulating 
varnish when needed, a special emer- 
gency oven 36 ft long, 12 ft high and 
16 ft wide was built at the emergency 
repair depot set up by the Westing- 
house Electric Corp. in its huge jet 
engine plant to put equipment dam- 
aged by the Missouri and Kaw River 
floods back in shape for service. The 
oven is heated to 240 deg by steam 
pipes and electrical strip heaters. 

G. Roush, manager of the West- 
inghouse Kansas City office, is co- 
ordinating the company’s emergency 
repair program for the city. Repair 
specialists were brought into Kansas 
City from Boston, Atlanta, Phila- 
delphia, Denver, Pittsburgh, Chicago, 
Detroit, Cincinnati, Houston, St. 
Louis, and Charlotte to aid the local 
force and the staff of the jet engine 
plant during the emergency opera- 
tions. 

Virtually every piece of electrical 
apparatus entering the plant must 
be completely disassembled before 
repair and testing can be undertaken. 


NPA INQUIRY CENTER 

AIDS BUSINESSMEN 

EMPHASIZING THAT most business in- 
quiries can be answered and most 
business problems solved in the vari- 
ous field offices of the National Pro- 
duction Authority, U. S. Department 
of Commerce, the NPA called atten- 
tion last month to services offered by 
its newly established Business In- 
quiry Center, Washington, D. C. 

For businessmen who must make 
trips to Washington because they are 
unable to work out their defense 
problems with the Commerce Depart- 
ment field office at home, the Busi- 
ness Inquiry Center should be the 
first point of contact in Washington, 
says the NPA. 

Located in the main floor lobby of 
the Old GAO Building, at Fourth 
and G Sts., NW, in downtown Wash- 
ington, the new center is directly 
across the street from virtually all 
NPA and DPA offices in the city. 


It is open daily, except Saturday 
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It’s a 
BIGGER. | 
Red Feather 
This Year! 
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from 8:30 a.m. to 5 


and Sunday, 
p.m, 

The telephone 
Business Inquiry Center is STerling 
5200, with the extension 
numbers for the several units: 
1411; distribution 
business inquiry 5280, 
5279. 

SUN SHADES CUT 
COOLING LOADS 
How AIR CONDITIONING 
duced by aluminum sun shades is the 
subject of a short article in the cur- 
Aluminum Associa- 


number for the 


following 
recep- 
1239; 
5310 and 


tion 


loads are re- 


rent issue of the 
tion’s quarterly bulletin. 

One example is a 17 bank 
and office building designed for the 
First National Bank of Arizona, in 
Phoenix, which will utilize a “float- 
ing screen” of fixed aluminum lou- 
vers to shield the south side of the 
building. Resembling a “gigantic 
glittering venetian blind’, the 180 ft 
screen is to be suspended a few feet 
building’s facade and will 


story 


from the 
be designed so as not to obscure the 
view from the office 

A number of articles published in 
HPAC have described the use of ver- 
tical fins and other methods of reduc- 


windows. 


ing sun loads. 


‘““QUOTE”’ 

“I am not gifted in repartee 
but rather in the companion art 
of departee, wherein one thinks 
of the witty or apt reply two 
hours later when he is home in 
bed.”—Bishop Benjamin D. 
Dagwell, at the 
banquet of the 
ciety of Heating and Ventilat- 
Portland, Ore. 


semi-annual 
{merican So- 


ing Engineers, at 
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East Tennessee Tuberculosis Hospital, Knoxville, Tenn. Architects and Engineers: and B 

Will W. Griffin and Shi G. Goodwyne, Associates. Heating Contractors: John F. Humphrey Company, Knoxville. 
Medical Consultants: Dr. R. H. Hutcheson, Commissioner of Public Health and Secretary of the Tennessee 
TB Commission, and Dr. W. W. Hubbard, Director of Hospital Service for the State of Tennessee 


Four-Zone Steam Heating For Modern 


180-BED TB HOSPITAL 


Heating specifications for the new East Tennessee 
TB Hospital stated: “There shall be continuous flow 
of steam to the system with full or fractional heating 
of radiators at all times when heat is on”. 


A 4zone Webster Moderator System of Steam 
Heating meets this specification, supplying steam 
according to need for nursing floors, service and 
treatment units, operating rooms and laboratories. 
The new Hospital is an important unit in the 
Tennessee plan, conceived by Governor Browning 
in 1937, to coordinate new and existing state-owned 
tuberculosis hospitals. 


In addition to supplying 180 additional beds, the 
new building provides for surgical and laboratory 
work for all TB institutions in the area north of 
Knoxville. 

Other Webster heating products used include Type 
“WI” Radiation; Webster Radiator and Drip Traps 
throughout, three’ Webster-Nesbitt Unit Heaters 
with Series 45 Unit Heater Controls; Webster ‘78’ 
Process Steam Traps for medium and high pressure 
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service, including laundry equipment; a Webster 
Oil Separator and Grease Trap for the Feed Water 
Heater; Webster Steam Separator, and Webster 
Vacuum Breakers for hot water generators. 


The new Hospital is proving in operation the sound- 
ness of the designers’ conception. Want some infor- 
mation on Webster's money saving ideas for hospital 
heating? Call in the Webster Representative or 
write us. 

Address Dept. HP-9 


WARREN WEBSTER & COMPANY 
Camden 5, N. J. Representatives in Principal U. S. Cities 
In Canada, Darling Brothers, Limited, Montreal 


WEBSTER 


MODERATOR: 


SYSTEM 


OF STEAM HEATING 


“Controlled-by the weather” 











* a 
NESBITT Positive Freeze Protection 


results from (1) Uniform Steam Distribution, and 
(2) Condensate always exposed to entering Steam 


NESBITT SERIES D SURFACE IS MADE IN TWO TYPES: 


SINGLE STEAM-DISTRIBUTING TUBE 


pa UNNANAUENALUA AONE AAA HN) AHU UU AAU yp 
ae Se 


NDENSING T DUAL 


TYPE DS SURFACE: Single supply header; single steam-dis- 
tributing tube inside each condensing tube, for normal heating 
and ventilating applications. For installations requiring more 
| uniform discharge temperatures, Type DS Surface with DUAL 
* steam-distributing tubes in finned lengths up to six feet. 


How sTIFF are the surface requirements in that low- 
pressure, valve-controlled job of yours? Must you have 
strictly uniform discharge temperatures, regardless 
of coil length? Then specify Nesbitt Series D Heat- 
ing Surface with DUAL steam-distribution tubes. 
Or do you have less exacting requirements, but still 


TRIBUTING BE 


HEADER 


TYPE DD SURFACE: Two supply headers (one at each end of 
the surface section); DUAL steam-distributing tubes inside each 
condensing tube; steam conducted from the header at each end 
toward center. Assures uniform discharge temperatures over 
finned lengths from 78” to ten feet. 


need acceptable distribution, regardless of coil 
length? Then specify Nesbitt Series D Heating Surface 
with SINGLE steam-distributing tubes. All Nesbitt 
Series D heating coils are freeze-proof without the aid 
of pre-heaters because of the steam-distributing tube 
feature, developed by Nesbitt. Play safe: say Nesbitt. 


FREE: Publication 247, Nesbitt Series D Heating Surface; Publication 248, Nesbitt Series H Surface, for Heating, 
Ventilating, Drying; Publication 246, Nesbitt Series W (Water) Surface, for Air Cooling, Dehumidifying, Heating. 


OFFICES IN ALL PRINCIPAL CITIES—-LIST UPON REQUIST 
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® How asourT expressing your views 
on one of the articles in this month’s 
issue of HPAC, for publication in 
these pages? Your comments on a 
controversial point, or additional in- 
formation based on your experience, 
would be interesting and helpful to 
others. Or perhaps you'd like to say 
a little on some other matter of im- 
portance to plant engineers, building 
engineers, operating and maintenance 
men, heating, piping and air condi- 
tioning engineers or contractors? 
We follow here each month the prac- 
tice at engineering society meetings 
of providing an “open for discussion” 
period. You are cordially invited to 
participate. Address the Editor, 
Heating, Piping & Air Conditioning, 
6 N. Michigan Ave., Chicago 2. 


HIGH TEMPERATURE 

PROCESS PIPING 

THE ARTICLE in the May HPAC on 
high temperature liquid process pip- 
ing systems is highly interesting. 
The author states that tetracresyl 
silicate is liquid from 1 F up to 825 
F, which gives the impression that it 
can be used with this temperature 
range. He further indicates that it 
can be utilized in the temperature 
range between 500 F and 700 F. 

According to my knowledge, tet- 
racresyl silicate has been developed 
in this country, but the use of pure 
tetracresyl silicate has been aban- 
doned in favor of mixing it with dif- 
ferent aryl silicates so as to form a 
solution with more favorable heat 
transfer properties. The freezing 
point has been considerably lowered 
without affecting the decomposition 
point. We have some doubt that 
pure tetracresyl silicate can operate 
at temperatures of 700 to 825 F for 
long periods. 

The Londen plant described in 
the article operates at a temperature 
of 350 F and therefore cannot serve 
as a reference for describing the 
behavior of the liquid at the higher 
temperatures. 

Our organization designs installa- 
tions for this temperature range, and 
we have used fluids which are in the 
liquid phase up to 800 F and which 
can be guaranteed for a long opera- 
tional life at temperatures up to 750 
F. Above 800 F temperature, salts 
in liquid form are used. These 
liquids offer many advantages as 
high temperature heat carriers. 

One of the most iraportant factors 
in determining the applicability of 


a liquid as a heat carrier is the length 
of time it can be used at the maxi- 
mum operation temperature without 
deteriorating. Usually, 3000 to 4000 
hr operation at this maximum tem- 
perature is required, but often much 
longer operation time is needed be- 
cause replacement of the liquid is 
not only expensive but cumbersome. 

A considerable number of liquids 
which can be used as heat carriers in 
the temperature range up to 350 F 
have been developed. Most of them 
offer attractive properties and are 
available at lower prices than is 
tetracresyl silicate—PauL L. Geir- 
INGER, Chief Engineer, American Hy- 
drotherm Corp. 


WHAT IS 

A DRAFT? 

THE DICTIONARY defines “draft” as 
pertaining to various categories of 
expressions and subjects, such as - 
an outline or sketch; a bill of ex- 
change; an order for money; a plan 
of recruiting soldiers by conscrip- 
tion; an act of drawing a load by 
beasts; a quantity of fish caught at 
one draw of the net; the depth of 
water a vessel draws or to which she 
sinks; a drink; to sketch out; and 
along with these other definitions - 
a current of air. 

The word “draft”, when used in 
connection with heating, ventilation 
and air conditioning, therefore refers 
to the matter of air velocity or air 
currents. The conventional usage of 
the word is generally accepted as 
meaning an objectionable air ve- 
locity, affecting the comfort of the 
individual directly in the path or 
stream of the air movement. As a 
matter of fact, the same air velocity 
that produces, at some fixed tempera- 
ture and relative humidity, physical 
discomfort to a person may be con- 
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ducive to enhancing the comfort of 
others, in the same path of air, and 
be adjudged pleasant and invigor- 
ating. 

To understand better the seeming 
ambiguity of the above statement, 
we can refer to the chapter on physi- 
ological principles in the ASHVE’s 
Heating, Ventilating, Air Condition- 
ing Guide, which pertains to the 
thermal interchanges between the 
body and its environment. 

The body temperature depends 
upon the balance between heat pro- 
duction and heat loss. 

The heat resulting from oxidation 
in the body (metabolism) maintains 
the body temperature well above 
that of the surrounding air in a cool 
or cold environment. 

Heat is constantly lost from the 
body by radiation, convection and 
evaporation. Since under ordinary 
conditions the body temperature is 
maintained at its normal level of 
about 98.6 F, the heat production 
must be balanced by an equal heat 
loss. Whenever this function is in 
true balance, the person is without 
stress and is said to be comfortable. 

The average well person, in sed- 
entary occupation, has an average 
total metabolic rate of 380 Btu per 
hr. Of this, 200 Btu is sensible heat 
and 180 Btu is latent heat, all to be 
balanced by the surrounding air. If 
this person is subjected to an envi- 
ronment in summer having an 80 F 
temperature and 50 percent relative 
humidity, with an air movement of 
25 fpm, he should be quite comfort- 
able — although quite uncomfortable 
if the surrounding air velocity were 
increased to 100 fpm. 

In the same environmental condi- 
tion of temperature and relative hu- 
midity, the average person doing 
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strenuous work requiring maximum 
physical exertion and generating a 
metabolic rate of say from 800 to 
1500 Btu per hr, would be reason- 
ably more comfortable with the sur- 
rounding air velocity at 100 rather 
than at 25 fpm. 

Since the normal rate of heat pro- 
duction (metabolism) by persons 
varies widely and is dependent upon 
many factors, such as state of health, 
clothing worn, occupational efforts 
demanded and other factors, as well 
as environmental conditions, it would 
seem to be difficult to lay down one 
hard and fast rule or definition of 
what constitutes an “objectionable 
draft”. 

For the want of a better definition, 
my thinking is along the line that 
any air velocity that tends to produce 
body stress, or upsets and accelerates 
the normal metabolic rate to com- 
pensate for heat loss, thus producing 
a chilling effect to the person—such 
air velocity could reasonably be con- 
sidered as an objectionable draft. 
The objectionable effect would be 
further enhanced if only a part of 
the body, such as the head or feet, 
were subjected to the higher air 
velocity—E. P. Hecker, E. P. 
Heckel & Associates, Consulting En- 
gineers. Members of HPAC’s Board 
of Consulting and Contributing Edi- 
tors, 


VENTILATION OF CIVIL 
DEFENSE SHELTERS 

I BELIEVE THAT Warren Viessman, in 
his article on Protective Shelters in 
Modern Warfare, published in the 
I March and April issues, has brought 
}to our attention a number of very 
/important facts to be considered in 
‘the design of protective structures. 
) We need all the ideas and informa- 
ition we can get on this subject. 

* In reply to Mr. Viessman’s com- 
* ments in the June HPAC, the recom- 
mendations made in my paper on 
ventilation of survival areas (pub- 
lished in May) for a design factor of 
500 Ib per sq ft for shelter areas, in 
factories, etc., were made in conform- 
ance with the recommendations in 
the booklet Damage from Atomic Ex- 
plosion and Design of Protective 
Structures (U. S. Government Print- 
ing Office). This publication indi- 
cates that this is advisable “to pro- 
vide reasonable safety against blast 
and radiation injury at a distance of 
one-half mile from ground zero.” 
There can, of course, be no hard and 
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fast rule in this matter. Each situa- 
tion will require separate analysis 
and the balancing of a number of 
variables. 

This same principle would govern 
whether to ventilate or not to venti- 
late any survival area. The U. S. 
Navy formula given in my paper will 
indicate that in many cases, survival 
areas may be occupied without air 
change or air treatment for periods 
sufficiently long to be safe against 
attack in radiological warfare. I 
personally doubt the probability of 
bacterial weapons being used in con- 
junction with an atomic bomb at- 
tack, as several of the forces devel- 
oped by the explosion would be very 
effective in destroying airborne 
organisms. 

However, even in areas occupied 
by a considerable number of people, 
I believe it would be safer and much 
less expensive to arrange the ventila- 
tion system so that in case of an air 
raid warning, it could be shut down 
or the dampers adjusted to secure 
complete recirculation of the air with- 
in the structure. Devices are avail- 
able which would take care of this 
automatically if abnormal concentra- 
tions of radiological poisons were 
present in the air. 

My studies in this field have led 
me to feel very definitely that electro- 
static precipitation or ultraviolet 
radiation, alone or in series, would 
not give adequate protection against 
some of the organisms which might 
be used in biological warfare. This 
also applies to the glycols, due to the 
difficulty in maintaining the precise 
humidity levels necessary for maxi- 
mum efficiency. 

Mr. Viessman points out that it is 
necessary paper filters 
against heat and blast. I believe 
that it should also be emphasized that 
all types of filters, fans, humidifiers, 
ducts and (in fact) any and all equip- 
ment not adequately protected would 
probably be damaged or destroyed 
by the shock waves and the accom- 
panying air blast—-Howarp C. 
Murpuy, Consulting Engineer. Mem- 
ber of HPAC’s Board of Consulting 
and Contributing Editors. 


HOW TO TEST FANS 

FOR NOISE LEVEL 

] SHOULD LIKE to comment further 
on the matter of testing fans for 
their noise level, and particularly in 
Gerlitz’ statements 


to protect 


regard to R. A. 
in reply to my previous remarks 


published in “Open for Discussion” 
in the August HPAC, 

Mr. Gerlitz evidently thinks that 
the objective of the proposed 6 in. 
distance in the Industrial Unit Heater 
Association’s proposed sound rating 
code is to get a highly accurate deci- 
bel rating, whereas the real reason 
is to obtain a fair method of rating 
and a representation that will enable 
the architect or professional engineer 
to evaluate what is being offered and 
enable him to reduce the so-called 
“annoyance” by soundproofing if 
necessary. 

Under existing codes, a_ unit 
could be rated 40 decibels in one 
laboratory, 50 db in another, and the 
same unit could be a howling nui- 
sance when installed in a gym. Rat- 
ing by acoustic power output would 
allow the user to anticipate installed 
conditions. However, such a rating 
should be accompanied by a rating 
in phons which takes into considera- 
tion frequency. 

Since machines of good design 
minimize the possibility of highly 
localized sound pressures, it is as- 
sumed that the microphone will be 
used as a design tool before the unit 
is produced for rating. 

Symbolic ratings must be con- 
sidered as functions of the manufac- 
turer’s laboratory and personnel and 
should be avoided. 

It behooves engineers to educate the 
public regarding noise. 

The writer has conferred with the 
personnel of many reliable labora- 
tories regarding the variation in 
readings of the different types of 
meters and has found that a varia- 
tion of 4 db is not uncommon. 
ApamM L. Currie, Chief Research 
Engineer, L. J. Wing Mfg. Co. 


LIKES ARTICLE ON 

TANK SUPPORTS 

| THINK THAT THE article in the 
June HPAC by Theodore E. Bridge, 
on supports for a horizontal tank, 
was most interesting. 

To my knowledge, few 
dealing with this subject have ever 
been published. The assumptions 
made by Mr. Bridge in his analysis 
are on the safe side, and his proce- 


articles 


dure is sound, 

I have designed several structures 
in the past upon which little or no 
design information was available, and 
am therefore glad to see such an arti- 
cle as this—Gustave M. GoLpsmiTH, 
Registered Professional Engineer. 
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SING Revere Copper in the vital spots has always 

made common sense. Now, with copper restricted for 

some uses and limited for others, it becomes even more 
important to use “Copper Where It Counts!” 

Three of these places are: industrial process lines, under- 
ground service lines and for domestic hot and cold water 
lines. Revere Copper Water Tube can be used for these 
purposes. So, whether you are a contractor, engineer or 
builder it will pay you to specify and use what copper you 
can get where it will do you and your customers the most 
good. That means in the spots where rustable materials 
can’t stand the gaff. 

Revere Copper Tube is non-rusting, has high corrosion 
resistance, is easily worked, installation costs are no more 
than for short-lived materials. It is joined with solder or 
compression fittings. Revere Copper Tube is ideal for re- 
placement as it is teadily bent, requires fewer fittings. It is 
available in hard &nd soft tempers, in straight lengths; also 
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Water Tube resists the corrosive action of 
inside and thot of the soll on the outside, It can be bent oround 
contours of the ground. Its long sections, 
easier to handle, require fewer fittings. 


in 60’ coils in soft temper. Each length is marked with the 
name Revere. Look for this mark. It assures uniform quality. 

To maintain your reputation for top-quality jobs, while 
metals remain short, use Revere Copper Water Tube 
wherever you can. The Revere Technical Advisory Service 
will be glad to help you in every way possible. Avail your- 
self of this service through your Revere Distributor. Call 
him today. 


S INCORPORATED 
i Revere in 1801 
. New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, v Detrost, Mee; Los Angele: 
and Rive rside, Calid.; New Bedford, Mass.; Rome, N. Y 
Sales Oftces in Principal Cities, Distributors E ceryhere 


COPPER AND BR 
Founded by 
230 Park Aven 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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THE HEATING PUMP 
WITH CERTIFIED PERFORMANCE 


full rated capacity of air and water 


A Jennings Return Line Vacuum Heat- 
ing Pump may be installed with the 
absolute assurance that it is of the 
proper capacity to keep your heating 
system at top-notch efficiency. 

For the actual working capacity of 
your Jennings Pump is determined by 
careful tests under working conditions, 
and with the actual motor that goes on 
your job, regardless of currentcharacter- 
istics. Every Jennings Pump has to deliver 


simultaneously before it is released. 

TheJenningsHeatingPump has every- 
thing in the way of safety, convenience, 
and real dollar saving economy that 
years of experience as leading heating 
pump manufacturers have enabled us to 
put into it. Quality is backed by an un- 
challenged reputation, and satisfactory 
performanceis assured bya nation-wide 
network of Sales and Service offices. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S. A. 
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Film Produced by Contractor 
Shows Power Piping Installation 


Phillips, Getschow Co.’s Color Movie Explains 
Details of Large Power Station Piping Project 


Puitups, GetscHow Co., heating, 
piping and air conditioning contrac- 
tor, Chicago, has produced a 16 mm 
motion picture in color and sound 
showing the construction of a large 
power station piping system. Roy 
M. Getschow, president of the firm, 
is a past president of the Heating, 
Piping and Air Conditioning Con- 
tractors National 
the film was first publicly shown at 
this year’s annual convention of the 
HPACCNA in Washington, D. C. 
The film, in its 22 
running time, does an excellent job 
of showing and describing the ex- 
perience and facilities a piping con- 
tractor must employ in the installa- 
tion of a modern piping system. Not 
only is it of general interest but 


Association, and 


minutes of 


as it describes the design and instal- 
lation details of an actual project 

the information presented is of 
specific value to piping designers, 
engineers, fabricators and other con- 
tractors. 

A few shots giving an overall idea 
of the size of the power station intro- 
duce the film each boiler as high 
as a 12 story building, capacity of 
730,000 Ib per hr of 
steam, 8314 miles of tubing in the 


1800 lb 
steam pressure and 1050 F tempera- 


each_ boiler 


condensers, operation at 
ture, etc. The story then swings into 
the piping facilities, details of in- 
stallation, and the methods 
equipment used on the project. 


and 


Complete Pipefitting 

Shop on Job 

The film explains that there is a 
complete pipefitting shop set up on 
the job and there is a very striking 
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sequence of pictures showing the 
forging of eyes for pipe hanger rods 
in this shop as well as the torchcut- 
ting operations on these hangers. It 
is also pointed out that there are 48 
are welding machines used for the 
pipe welding and that these are set 
up in banks throughout the build- 
ing. 

The next series of pictures shows 
a fabricated section weighing some 
13 tons — a part of the main steam 
header — and illustrates the hoisting 


of this large section of fabricated 
piping. The accompanying comment 
points out that the big section had to 
be “literally woven” into place be- 
cause of the various obstructions and 
that the piece had to be handled with 
extreme care to prevent causing any 
stress 100 hp 
double drum used by 
the piping contractor to raise such 
- weighing up to 


concentration. A 
hoist was 
heavy sections 
35 tons. In 
hoist, a portable pushbutton system 


order to control the 


48 ARC WELDING machines were used in the pipe welding on the job 


and were arranged in banks 
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THIS SECTION OF the main steam piping had to be carefully hoisted 
into place using a 100 hp double drum hoist. A 35 hp hoist was available 


for smaller assemblies 


a) 


A COMPARISON of the hollow bored tube and standard pipe is given in 


this view 


WELDERS WERE QUALIFIED in accordance with code requirements, and 
the film explains the different test specimens and shows them being tested 


operating signal lights at the hoist 
was carried by the pipefitter direct- 
ing the hoist. By means of this sig- 
nalling system he had perfect control 
of the hoist throughout. 

The same header piece is next 
shown in its final location, welded 
into place, and it is pointed out that 
massive roller suports for this and 
many other parts of the piping in- 
stallation are used as well as many 
spring hangers to allow for expan- 
sion. Another shot at this point 
shows a large motor operated steam 
valve, weighing approximately 5 tons, 
of the bonnet seal type, and it is 
mentioned that there is a steam line 
from each boiler, each with a stop 
and check valve. 

A smaller double drum hoist of 

hp was used for piping assem- 
blies weighing 10 tons and _ less. 
Hand signals were used to direct the 
operation of this smaller hoist. 

The film then illustrates the hy- 
drostatic testing of the piping after 


its erection in place. 


Welding 3, In. Wall 

Alloy Piping 

Hollow bored forged tubing of 
approximately 31, in. wall thickness 
and weighing 550 lb per lineal ft is 
used for the main steam piping, and 
the size and wall thickness is com- 
pared with a piece of standard pipe. 
Five suggested welding grooves for 
this 214 percent chromium, 1 per- 
cent molybdenum piping were stud- 
ied and models of these grooves are 
pictured. The narrator points out ob- 


jections to some of the grooves con- 


FIVE SUGGESTED welding grooves 
were considered, and the film explains 
the reasons for the choice of the one 


used 








HEAT TREATMENT of the welds is explained in detail and one of the 
charts showing the temperatures maintained is described and analyzed. 


This view shows preheat coils in place 


sidered — too sharp an angle, too 
wide at the top, too long to make the 
weld, ete. and then describes the 
welding groove chosen and its chill 
or backup ring. 

The specifications of course re- 
quired that the welding be done in 
accordance with the ASME code and 
that the welding procedure and the 
operators be qualified in accordance 
The film 


then explains these requirements in 


with code requirements. 


some detail and shows the various 
types of test specimens cut from the 
welds. The reduced section speci- 
mens are shown being pulled apart 
in the testing machine getting 
thinner and thinner and finally break- 


ing with the gage indicating the 


A SPECIALLY DEVELOPED radium 


locating device is used in the gamma ray inspection of the 


pipe joints 


rae 


pressure seen as the section is pulled 
apart. * 

The fixtures used in accordance 
with the code for bending the speci- 
mens for the free bend tests are il- 
lustrated in the film, and the speci- 
mens are then shown in the testing 
machine being bent still further. It 
is pointed out that when the quali- 
fying of the operator has been com- 
pleted and approved, he is ready to 
start the actual pipe welding work. 

The film then shows in some de- 
tail the actual welding of piping 
joints and illustrates the induction 
heating of the joints for preheat 
One of the rec- 
ord charts showing the temperatures 


and heat treatment. 


HERE 


AIR DRIVEN SCALING hammers are 
used for chipping the welded joints, 
followed by 
driven grinder, as shown here. A 
quick shutoff device is used to provide 


rapid change from hammer to grinder 


grinding with an air 


of a joint before, during and after 
welding is illustrated in detail and 


carefully described. 


Close-Up View 

of Actual Weld 

A particularly interesting sequence 
shows a close-up view of an actual 
weld, and in these pictures the metal 
leaving the electrode and being de- 
posited in the joint can be seen. It 
is pointed out that the quality of the 
joint is governed by the ability of 
the operator to fuse "the metal with 
that already deposited. 

When each layer of weld metal has 
been deposited, an air driven s aling 


hammer is used to remove scale, 


RADIUM capsule holder is in- 


stalled in a full scale wood pipe model to show 


capsule holding and 
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how it is used, It requires only a Y2 in, access 


hole in the pipe wall 








‘ 
ul 


d ee vate WES a ms 
AFTER GAMMA RAY inspection, 
the access hole is plugged, seal welded 
and ground smooth 


after which the hammer is removed 
and replaced with an air grinder. 
An automatic shutoff device is used 
on the air hose so that a quick change 
from hammer to grinder can be made. 


Gamma Ray Inspection 
of Welded Joints 

Specifications for this piping proj- 

t required that each joint be in- 

ected by gamma ray, and a special 

dium locating and holding device 

r 300 milligrams of radium was 
sed. With this device, the radium 
an be positioned accurately within 

e pipe for making the gamma ray 
ictures and its use requires only a 
® in. instead of a 2 in. access hole 
n the pipe. 

The film pictures this locating and 
olding device with its radium cart- 
idge and its adjusting head. The 
od of the device — which rod con- 
ects the adjusting head and the 
adium cartridge — is first checked 
gainst a template to assure that it 
as not been bent or twisted out of 
e correct shape. The cartridge 
with the correct amount of. radium 
for the particular size and wall thick- 
hess of pipe to be inspected is then 
fastened to the rod, and the rod is 
nserted into the pipe. 

By means of the adjusting head on 
the device, the radium may be placed 
in the upper left part of the pipe for 
photographing the lower right one- 
third of the area, in the upper right 
for picturing the lower left one-third 
of the area, and in the bottom of the 
pipe for showing the top one-third 
of the area. The radium may also 
be spotted in the center of the pipe 
for photographing the eniire area. 
Each of these positions of the radium 
is determined by the calibrated ad- 
justing head of the locating device, 
and the radium is locked in each 
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position by means of set screws on 
the adjusting head. The film itself 
is wrapped around the correct po- 
sition of the pipe area for each 
gamma ray picture. 

To expedite the developing of the 
gamma ray pictures and to minimize 
loss of time, a darkroom was con- 
structed on the job premises and 
provided with all necessary equip- 
ment including an independent 
water heater available to serve the 
darkroom at all times. 

After the first inch of welding has 
been completed, the chipper proceeds 
to clean the weld and cleaning con- 
tinues until the weld is completed. 
During the welding a portable py- 
rometer is used to check to be sure 
that the heat treating equipment is 
maintaining the proper temperature. 


Welds Ground To Avoid 
Stress Concentrations 
Upon completion of the wéld, it 
is ground in accordance with the 
specifications to eliminate any stress 


Heat Insulation 


WHILE THE HEAT escaping from an 
uninsulated steam line or exhaust 
flue ‘may or may not have economic 
value, it can start a fire costing thou- 
sands of dollars. Also, employees 
working in the vicinity of exposed 
hot surfaces are in constant danger 
of being burned by brushing against 
a hot line or a hot flue. To avoid 
this fire and safety hazard, warns the 
Magnesia Insulation Manufacturers 
Association, hot lines and equipment 
should be insulated regardless of eco- 
nomic considerations. 

According to A. S. Hall, of the en- 
gineering division of the Factory 
Mutual Laboratories, any surface at 
a temperature above 700 F will 
quickly ignite most combustible ma- 
terials which come in contact with it. 
Prolonged exposure to considerably 
lower temperatures may cause grad- 
ual charring and eventual ignition 
of wood, textile fibers and paper. 
Even the moderate temperatures pro- 
duced by low pressure steam pipes 
occasionally cause fires by promot- 
ing spontaneous ignition in oily 
waste, paint-soaked clothing or other 
materials with spontaneous heating 
tendencies. 

An uninsulated metal exhaust 
stack from an oil fired furnace, lo- 
cated in the storage room of a paper- 


concentration points, and after grind- 
ing the weld is again gamma rayed. 
After the development of the gamma 
ray exposures and their inspection 
and approval, the 14 in. access hole 
for the radium capsule is blocked, 
seal welded, and ground smooth. 

Because the specifications did not 
permit any stress concentration 
points on the high pressure steam 
piping, steel bands carrying identi- 
fying symbols for each weld, as re- 
quired by code, were shrunk on the 
pipe rather than the symbols being 
stamped into the pipe metal or weld 
metal itself. 

The accompanying _ illustrations 
have been selected with the coopera- 
tion of Phillips, Getschow Co. to 
show not only the type of informa- 
tion given in the film but also to in- 
dicate the methods and equipment 
employed on a piping project of 
this nature. These pictures are taken 
from the film, and are therefore not 
as clear for “still” reproduction as 
might be desirable. 


Aids Plant Safety 


board plant, ignited roll paper acci- 
dentally piled against it and the re- 
sultant fire caused damage exceeding 
$100,000. In another instance, a 
bare pipe carrying 12 |b steam 
passed through a rayon waste storage 
bin. The pipe caused charring and 
eventual ignition of the waste in con- 
tact with it and the fire spread to 
nearby bins. The damage was $9000. 

Some state industrial safety codes 
require heated surfaces to be insu- 
lated, for the protection of plant 
workers. The general industry safety 
orders issued by the California De- 
Industrial Relations 


partment of 
. exposed metallic 


state that 
surfaces having an external surface 
temperature sufficient to burn animal 
tissue . . . where subject to contact 
within 7 ft... from the floor .. . or 
within 15 in from stairways, 
ramps or fixed ladders shall be cov- 
ered with thermal insulating mate- 
rial . . .”, the MIMA points out. 

In numerous situations, workroom 
temperatures are increased by heat 
radiated from uninsulated surfaces 
to a level causing acute worker dis- 
comfort or even to the point of health 
hazard. Studies have shown lowered 
efficiency and increased accident 
rates under such conditions. 
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WE DISCUSSED BRIEFLY, in an article 
in the July HPAC, fundamentals of 
electronics helpful in understanding 
the nature and functioning of elec- 
tronic devices used in heating work. 
This month’s article describes a few 
typical commercial forms of flame 
safeguards designed for use with 
commercial and industrial oil burn- 
ers. 

It should be understood that the 
systems described were selected mere- 
ly in order to illustrate a class or 
type of equipment, as an article of 
this length could not attempt to dis- 
cuss all available makes of such 
equipment. 


Three Distinct 

Types of Systems 

One manufacturer of combustion 
safeguards offers three distinct types 
of systems. 

The first encloses a photocell and 
an electronic relay within a single 
housing that must be mounted direct- 
ly on the boiler front to monitor the 
oil flame. Electrically, it replaces a 
stack switch, and final action is mere- 
ly to complete the stack switch action 
required by some other form of pri- 
mary control. It exercises no super- 
vision over the pilot or ignition 
cycle; its purpose is to shut off the 
burner instantly should flame failure 
occur during the running cycle. 

The second type employs a pri- 
mary relay panel embracing a se- 
quence programmer, which in one 
version connects to a_ separately 
mounted photocell only to give the 
same flame supervision as does the 
first type and its associated primary 
controller. In another version, it 
also embraces in the electronic cir- 
cuit a probe rod that reaches into the 
region where the igniting gas flame 
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Electronic Safeguards 
for Oil Burners 


By Kalman Steiner and Wilmer G. Carter 


Electronic instruments and controls find numerous uses in heat- 
ing, piping and air conditioning work, and in the July issue the 
authors gave a brief but clear explanation of electronic funda- 
mentals to assist understanding something of the design, ap- 


plication and maintenance of such equipment. 


The present 


article follows up with short descriptions of typical available 
forms of flame safeguards for use with commercial and indus- 


trial oil burners. 


The authors are with C. Hoffberger Co., and 


Mr. Steiner is a member of HPAC’s board of consulting and con- 


tributing editors 


burns to give monitoring of the 
igniting cycle and the running cycle. 

The third type has a primary pro- 
gram relay, wall mounted, and a 
single flame detector sensitive to in- 
frared that monitors both the gas 
flame and the oil flame. This system 
was recently developed, and repre- 
sents an important step forward, in 
that it combines two devices into one 
and renders the probe rod unneces- 
sary. 

The second type (described above) 
employs a pentode tube in its elec- 
tronic circuit. This single tube does 
the work of two amplifier tubes. It 
is so applied to the circuit that the 
plate, suppressor grid and cathode 
serve as the No. 1 tube, and the 
screen grid (used as a plate), con- 
trol grid and cathode make up the 
No. 2 tube. Fig. 1 shows the elec- 
tronic network diagrammatically. 
With both gas flame and oil flame 
absent, current flows through the first 
stage to bias the second and prevent 
current flow to the flame relay. 
[Note: Bias is explained in the July 
article.| With either a gas flame 
touching the electrode probe or light 
from the oil flame striking the photo- 
tube, the suppressor grid becomes 
biased to cutoff, removing the cur- 
rent, flow that biases the second stage, 
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thereby allowing current flow to the 
flame relay, which permits burner 
operation to continue. Upon burner 
shutdown, both the probe rod and 
the photocell must be cleared to al 
low the flame relay to resume the 
starting position. 

When applied to an automatic oil 
burner for full flame safeguard, the 
burner mechanism starts from im- 
pulse from a temperature or pressure 
controller, with the ignition coming 
on immediately. Should the gas 
flame ignite in the normal manner, 
the flame relay pulls in and clears 
the circuit to the main fuel valve 
through a timer which can be set for 
delaying the opening of the fuel 
valve for a given number of seconds 
(5 to 30) after starting. At the end 
of the delay period, the timer com- 
pletes a circuit to the fuel valve, 
which then opens and the oil flame 
becomes established. The gas pilot 
continues to burn through the re- 
mainder of the ignition period, which 
can also be set for a given number 
of seconds (30 to 80). Failure of 
the gas to ignite at the beginning of 
the starting cycle blocks the opening 
of the oil valve and results in shut- 
down at, the end of the ignition pe- 
riod. Likewise, should the gas ignite 
and cause opening of the oil valve, 








but should no oil flame result, upon 


Flame Relay completion of the ignition cycle, 


FHOV TSH shutdown results. After a safety 
shutdown, a reset button must be 
pressed manually to commence an- 


| other starting cycle. If power failure 


Cc 





occurs during normal operation, the 
starting cycle automatically repeats. 

When used to safeguard manual 
start burners, no gas probe is used. 
Some sort of switch or pushbutton is 
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causes immediate shutdown of the 
burner, and of course no recycling is 
permitted on manual ignition burn- 


Flame Relay 


hotocel 
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Stage 


ers. 
Principle of 

Rectification Used 

Another manufacturer bases its 
combustion safeguards upon the 
principle of rectification of alternat- 
ing current to direct current both 
by the gas flame electrode and by the 
phototube. This rectified current ac- 
tuates a flame relay through a vacu- 
um tube amplifier of the duo-triode 
type; that is, two triodes within a 
single envelope. The d-c flame cur- 
rent puts a negative bias on the grid 
of the first amplifier stage or triode. 
Absence of flame permits passage of 
current through the first stage; rec- 
tified d-c from a flame interrupts the 
current flow. The plate of stage No. 
] connects to the grid of stage No. 2. 
and any current output of the first 
tube becomes the bias charge of the 
second tube. When current flows 
across stage No. 2, the flame relay 
becomes energized and the burner 
operates. Hence, lack of flame, by 
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}_ yi ecel upon call for heat a starting circuit 
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Carty. sist only for a short interval (60 to 

No Current. Flow 120 sec). During this starting in- 

terval, the electric spark must ignite 

, the gas pilot to permit the oil valve 

SIMPLIFIED DIAGRAMS FOR THREE SYSTEMS to open: the oil flame must become 


established and send light rays into 
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the photocell. Failure of any por- 
tion of this sequence will result in 
burner shutdown at the end of the 
starting interval. Non-recycling sys- 
tems will, in the event of safety shut- 
down, take a lockout position, requir- 
ing manual recycling. Others, of the 
recycling type, will again attempt the 
starting sequence. 

This manufacturer's flame rectifi- 
cation principle depends upon the 
flame, the ground area and the elec- 
trode area collectively acting as a 
rectifier to pass more current in one 
direction than the other. Although 
alternating current is applied at the 
flame and ground terminals, the cir- 
cuit functions from the effect of d-c 
on the amplifier circuit of the elec- 
tronic network. As there is nothing 
within the electronic network or 
within the relay that can supply d-c, 
either the gas flame probe rod or the 
phototube must do so. In the gas 
pilot assembly the element that is 
grounded has a large area compared 
to the anode (probe rod of the igniter 
assembly). The large cathode area 
permits relatively large current flow 
in one direction, while the small 
anode area minimizes current flow in 
the reverse direction. The result is, 
for the purposes of the electronic sys- 
tem, a rectified or unidirectional cur- 
rent. The photocell used in this net- 
work is itself a rectifier and supplies 
d-c after the ignition period, pro- 
vided light from a flame falls on the 
cathode, which is coated with ceasium 
oxide. 

This manufacturer’s electronic safe- 
guards may be grouped into three 
categories. The first is principally 
for domestic oil burners, and is 
self-contained. The second must be 
used in conjunction with a conven- 
tional panel which already incorpor- 
ates ignition timing and fuel valve 
timing. The third combines the func- 
tions into a single panel, and in it 
the conventional magnetic relays and 
bi-metallic timers are replaced by 
electronic circuits. 


Available for Manual, 

Automatic Systems 

A third manufacturer has flame 
controls available for manual igni- 
tion and fully automatic systems. 
For manual ignition, We flame con- 
trol connects to a photocell only, 
with pushbutton starting. For auto- 
matic operation, the system adds a 
probe rod for the gas pilot flame. 

The electronic network embodies 


a duo-triode vacuum tube, or two 
complete triodes within a single en- 
velope. A common heater serves the 
two cathodes. Connections between 
the control, photocell and flame rod 
are made with shielded cable or co 
axial cable. Shielded cable consisis 
essentially of a center conductor, in- 
sulation, a copper sheath and more 
insulation. When both flame rod and 
flame eye are used, the probe rod is 
in parallel with the anode or center 
pest of the photocell. The photocell 
cathode is grounded directly; what 
would be equivalent to the cathode in 
the flame rod, the electrode holder. 
connects to the sheath ‘or copper 
shield of the shielded cable, which in 
turn connects: through a condenser 
and resistor to the “eye” terminal on 
the panel; through a resistor to the 
cathode of the duo-triode; and 
through branch circuits with resistor 
and condenser, ,respectively, to the 
“eye” terminal and to the grid of the 
first stage of the amplifier tube. 

Current will flow through the first 
amplifier stage so long as there is 
neither flame rod nor photocell ac- 
tion. Current flow of the first stage 
biases and blocks flow in the second 
stage and de-energizes the flame re- 
lay. Action by the flame rod or eye 
blocks flow in the first stage and per- 
mits the energizing current to flow 
through the second, holding in the 
flame relay and allowing the burner 
to continue in operation, 


The contro] contains a timing mo- 
tor that causes contacts to perform 
the required sequence: starting burn- 
er motor and fuel pump but holding 
off ignition and fuel valve; igniting 
gas pilot and proving it; opening 
fuel valve and proving oil flame. 
There is a purge period on startup 
to allow sweeping accumulated gases 
from the firebox before the ignition 
comes on. 


Maintenance 

Suggestions 

Electronic circuits are susceptible 
to the 
Most systems are designed to fail 
safe; that is, to prevent burner op- 


presence of soot deposits. 


eration whenever an unsafe condition 
develops. Grounding of the elec- 
trode or its holder, or presence of 
flame during the burner off period, 
prevent recycling until the disturb- 
ance is cleared. Photocells and am- 
plifier tubes gradually wear out; the 
output of the latter can generally be 
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tested with a milliammeter and a few 
simple sockets and switches; the 
quickest test for a phototube is to 
try a new one if the flame relay fails 
to pull in when the oil flame lights. 

Each system involves 
peculiar to itself, which the operator 
can easily learn from the manufac- 
Common causes of 


servicing 


turer’s manual. 
trouble on electronic safeguards are: 
soot deposit on guard glass in front 
of flame eye, blocking passage of 
light to photocell; carbon formation 
in pipe to which photohead is at- 
tached, blocking passage of light; 
failure of flame rod to touch pilot 
flame or of flame eye to see oil flame 
because of misalignment of instru- 
ments; pitted contacts or bent con- 
tact strips in relays. 


URGES STATES TO 

CERTIFY ON GAS CONTROL 
REACTION OF THE gas appliance in- 
dustry to the August 15 order by 
the Petroleum Administration for De- 
fense restricting the use of natural 
gas for new heating and industrial 
installations took the form of an ap- 
peal to public utility commissions of 
the affected states to assert their 
readiness to handle restrictive meas- 
ures on a local basis. 

H. Leigh Whitelaw, managing di- 
rector of the Gas Appliance Manu- 
facturers Association, called the or- 
der an “invasion by PAD of a field 
in which the states’ regulatory com- 
missions are better qualified and are 
already exercising jurisdiction. 

“The Senate conferees on the bill 
to amend the Defense Production Act 
must have shared this view when 
they accepted the Bow amendment, 
which prevents federal intervention 
in natural gas regulation wherever a 
state public utility commission certi- 
fies to the President that it has taken 
defense requirements into account,” 
Mr. Whitelaw said. 

“The gas appliance industry under- 
stands perfectly well the necessity for 
any order which is essential to the 
defense effort and for years has been 
operating under gas restriction or- 
The in- 


dustry’s own defense effort bears out 


ders issued by the states. 


its interest in the nation’s welfare. 
Our main concern, however, is with 
the centralizing in Washington of 
controls that normally belong to the 
state and with which the state has 
demonstrated its ability to cope,” Mr. 
Whitelaw said. 








THAT AIR CONDITIONING is a necessity in submarines bas been indicated repeatedly. Problems of atmos- 


pheric, temperature and humidity control become even more pressing when they are designed to remain sub 
(Official photograph, U.S. Navy) 


merged for longer period 
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air conditioning and refrigeration equipment. 


By Captain T. L. Willmon, MC, USN 


Navy Has Pressing 
Air Conditioning Problems 


Navy environmental problems offer a challenge to the air conditioning pro- 
fession, including those engaged in the design, manufacture and installation of 
While the Navy’s needs naturally 


place severe demands on air conditioning systems, many of the points 
brought out in this discussion pertain also to plant and building applications 


in THE RECENT words of the late 
pe Sherman, I think the Navy 

in pretty good shape. He was 
speaking of its adequacy and effec- 
tiveness—I am talking of environ- 
ment and habitability. 

Of course, such a statement is rela- 
tive and comparative to conditions 
which existed in the past. Problems 


Captain Willmon is Officer-in-Charge, 
U.S. Naval Medical Research Laboratory, 
U.S. Naval Submarine Base, New London, 
Conn. His article is based on an informal 
talk he gave at a meeting in Cleveland at- 
tended by some members of the American 
Society of Heating and Ventilating Engi- 
neers technical advisory committee on 
physiological research and some members 
of the American Physiological Society. 
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still are with us. Some environmental 
unpleasantness and even hazards may 
need be accepted as considered risks. 
For instance, there must be a com- 
promise in troop transports between 
desirable environmental conditions 
and the necessity of carrying to the 
front as many men as possible. Air 
conditioning and less crowding 
would be desirable, but due to op- 
erational requirements crowding is 
continued and air conditioning is 
not installed. 

The wild heat in naval vessels un- 
doubtedly always will be a problem. 
For example, in the ship in which 
I served at the last war’s end, the 
USS New Jersey —- to me, the 


world’s finest battleship — during 
general quarters in the southwest 
Pacific when the ship was completely 
closed, interior habitability was bare- 
ly tolerable. Air conditioning was 
limited to the combat information 
center and the sick bay. 

I shall never forget an overnight 
experience waiting for my ship, in a 
large transport anchored as a station 
ship. I was berthed in the second 
deck forward, in a room perhaps 
20 x 12 with g 10 ft overhead, fitted 
to the maximum capacity with triple 
deck bunks. I had no measure of 
the temperature, humidity or air 
movement, but they were of such 
order that I sat out on deck for sev- 


Heating, Piping & Air Conditioning, September 1951 





eral hours rather than turn in. I 
finally retired and, from sheer ex- 
haustion, fell asleep to awaken 
some time later with the sheet and 
mattress drenched with perspiration. 

After a most 
older friend with whom I was travel- 
ling and I dressed, feeling nauseated, 
dizzy and extremely weak. Either of 
us could have diagnosed the condi- 
tion easily in someone else and under 
conditions more conducive to clear 
thinking; but only after considerable 
delay did it dawn on me that our 
illness resulted from salt and water 
loss. After a quart or more of 
tomato juice and a handful of salt 
tablets, our recovery was rapid. This 
was a modern and powerful ship, but 
such problems in environment still 


restless night, an 


exist. 

Undoubtedly some of you have 
been aboard our new cruiser, the 
Newport News, which is fully air con- 
ditioned and in which many of us 
have put our faith as being the 
greatest forward step in fighting ship 
habitability since some poor sailor 
smothering under sun-drenched teak- 
wood decks and bubbling tarred 
seams discovered the wind scoop. 

A submarine is a _ cigar-shaped 
craft as long as a football field, di- 
vided into nine watertight compart- 
ments, powered on the surface by 
diesel electric drive and while sub- 
merged by electric motors energized 
by storage batteries. Ventilation of 
the ship while surfaced is effected 
through air induction lines originat- 
ing in the conning tower. During 
submergence, the air within the ship 
is recirculated and is cooled and de- 
humidified by air conditioning units. 
As necessary, air may be revitalized 
by the addition of oxygen and ab- 
sorption of carbon dioxide. Con- 
trary to common belief, only a negli- 
gible increase in atmospheric pres- 
sure occurs in the submarine during 


a normal dive. 


Air Conditioning 
Is a Necessity 
The submarine environment in 

general is under reasonably good 

control because of air conditioning. 

That air conditioning is a necessity 

has been repeatedly indicated during 

periods when the equipment failed 
or was secured for strategic reasons. 

Perhaps the best documented illustra- 

tion is the following quotation from 

a war patrol report: 

“All hands stripped down to shoris; 


socks and shoes were removed, despite 
which men perspired excessively until, in 
an hour or so, the decks were slippery 
with sweat. Towels used to keep perspi- 
ration out of the eyes became wringing 
wet; socks could be wrung out like rags. 
Every one drank a great deal more water 
than usual and took salt and aspirin tab- 
lets. As time went by, the air became 
oppressive and stifling, and it was difficult 
to breath; headaches were prevalent and 
severe. As the youngsters folded up, the 
older and more phlegmatic men would 
take over. Some without permission, 
others after requesting relief, would quiet- 
ly leave their stations and lie down on the 
coolest spots of decking. Occasionally 
stations ended up with two men taking 
turns, the off-watch man resting on the 
deck beside his station.” 

Of no less importance than habit- 
ability is the dehydrating protection 
afforded by air conditioning to elec- 
tronic equipment a factor which, 
during the last war, enabled our sub- 
marines to operate more effectively 
and with less electric and electronic 
difficulty than the submarines of 
other nations not so fortunately 
equipped. The submarine of tomor- 
row is being designed with provision 
for increased refrigeration and air 
conditioning facilities. 


Quiet Machinery 
Must Be Developed 


A submarine’s greatest defense is 


her ability to slip quietly into or 


away from a position of danger. 
Once her presence is disclosed to the 
enemy, she is in great danger. It is 
most desirable that her operations, 
her personnel, her equipment and 
her machinery be maintained in a 
state of extreme quiet. 

This is particularly true in the 
function of one submarine hunting 
and killing another, a concept based 
on the idea that “a thief can best 
catch a thief.” It is analogous to 
two men blindfolded, being armed 
with clubs and engaging each other 
in mortal combat. Obviously, the 
man who makes the first and con- 
sistent noise is at a tremendous dis- 
advantage. 

So submarine designers are most 
interested in efforts to develop quiet 
machinery. Air conditioning equip- 
ment is shut down for extreme quiet 
running, resulting after a few hours 
— particularly in tropical areas — 
in almost intolerable habitability. 
In addition to quiet air conditioning 
equipment, it is hoped that refrigerat- 
ing equipment can be developed 
which will be more economical in 
space and weight requirements. 
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Oxygen and Carbon Dioxide 
in Submarines 

The present submarine, with a free 
air capacity of about 35,000 cu ft 
and a crew of about 80 men and in a 
completely closed condition, requires 
air revitalization within 12 to 15 hr, 
depending upon the crew’s activity. 
Carbon dioxide is absorbed by means 
of granular lithium hydroxide spread 
on mattress covers and table tops. 
Oxygen may be bled from cylinders 
into the compartments, or, if not 
tactically precluded, the submarine’s 
compressors may be utilized to with- 
draw submarine air to a point of re- 
duced pressure equivalent to 10,000 
ft altitude, following which air from 
a fresh air bank may be bled into 
the boat to restore normal pressure 
and depleted oxygen, and to dilute 
carbon dioxide. 

A submarine equipped with a 
snorkel device may run submerged 
on her diesel engines with only the 
snorkel tube protruding above the 
surface. With each diesel engine ex- 
hausting from the submarine’s in- 
terior 5 to 10,000 cfm of air and 
thus requiring that an equal amount 
be drawn in through the snorkel 
tube, quite effective ventilation oc- 
curs in the snorkel submarine. 

Strategically, however, a subma- 
rine may be prevented from snorkel- 
ling sufficiently to keep her air re- 
plenished, in which case, she will 
again have to resort to absorption of 
CO, and replenishment of oxygen. 
I think you will be interested in in- 
formation on this subject furnished 
me by Dr. Karl-Ernst Schaefer, for- 
merly a medical officer in the Ger- 
man navy and now of our medical 
research laboratory. 

At the time of the U. S. entry into 
the war in 1941, the average sub- 
merged time of an underway German 
submarine was 10 percent. No great 
increase in submerged time occurred 
until May of 1943, at which time our 
antisubmarine warfare efforts had 
become effective and were reducing 
the supremacy of the German sub- 
marine — which had threatened to 
win the war. The time spent sub- 
merged increased rapidly until, in 
1944, at the end of Germany’s active 
participation in the war, the average 
German submarine on patrol re- 
mained submerged 80 percent of the 
time, the submarine rarely being al- 
lowed to remain on the surface jufli- 
ciently long to clear her atmosphere 
completely. With this condition, 
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morale and physical effectiveness 
were at a low ebb. The men were 
described as being vegetative, slow 
in response, and physically and men- 
tally ineffective. 

The submarines of our Navy have 
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never experienced a consistent pro- 
gram of harassment comparable to 
this, due to the fact that we have not 
yet encountered an opponent of suffi- 
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cient prowess. However, we must 
make provisions for the danger that 
our submarines can be invalidated 
through being forced down, made to 
stay down and thus rendered ineffec- 
tive by their own carbon dioxide. 
The problem is not soluble prac- 
ticably by increasing the allowance 
of CO, absorbent cannisters. For a 
50 day patrol under the conditions 
experienced by the Germans, it is 
calculated that 15 tons of CO, can- 
i8ters, requiring about 1000 cu ft of 
storage, would be required to main- 
tain a state of satisfactory habit- 
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Atmospheric Control a 

Pressing Problem 

Looking into the future and the 
possibility of the new submarine ul- 
timately becoming a true submersible 
which can remain submerged for 
weeks on end, the problems of at- 
mospheric, temperature and humidity 


1000°POUND a 


MAIN HYDRAULIC PLANT 


control become even more pressing. 
It is believed that a continuous 
knowledge and recording of the con- 
stituents of the submarine’s atmos- 
phere is mandatory, for the same 
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reason that an engineer must know 
his fuel oil supply. The components 
which seem needful to know and for 
which continuous analysis and _ re- 
cording are planned include oxygen. 
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Efforts are being made toward the 
development of apparatus which will 
enable carbon dioxide absorption as 
may be required without depletion 
of the absorbent. . Bubbling the at- 
mosphere through sea water was at- 
tempted by the Germans and has 
been investigated in this country, 
but found to be unfeasible due to 
the relative inefficiency of the process 
and the attendant noise of the com- 


- 


UNDER WATER SOUND EQUIPMENT sod 


FORWARD TORPEDO TUBES Sut 
JNOER WATER SQUND TRAINING 


OFFICERS 
OFFICERS QUARTERS 


WARDPOOM STaTROOm NO 2 


FOR WARD BCRPE 
” 


CHIEF PETTY 
TRUNE AND maTCH 


COPS AN nm 
FRAMING 
BOW PLANE 


TELEPHONE MARKER BUOY 5 
Chaim LOCKER 


pressors or other apparatus. It is 
believed that suitable absorbing 
equipment will have been developed 
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by the time the need is with us. 

Of interest at this point is the 
question of the maximum allowable 
carbon dioxide concentration for an 
indefinite time. The literature con- 
tains considerable information on the 
effects of CO, contents of 3 percent 
and upward. There is excellent evi- 
dence that 3 percent CO, breathed 
over a period of days induces a veg- 
etative state in man with lowered 
body temperature, decreased O, con- 
sumption, markedly decreased alert- 
ness and ability to concentrate. Un- 
der such an atmosphere, Schaefer 
reports endocrine gland deteriora- 
tion in guinea pigs. 

Perhaps, however, there is a lesser 
concentration which man can breathe 
indefinitely without damage, discom- 
fort or loss of physical, mental or 
psychological effectiveness. If, for 
example, 1 percent or even 1% per- 
cent CO, is acceptable, then perhaps 
the weight and mass of CO, removal 
equipment required to maintain a 
CO,-free atmosphere can be reduced 
to a small fraction of its anticipated 
size. Space in a submarine is that 
of which there is least. We are en- 
gaged now in determining effects of 
prolonged exposures to low concen- 
trations of CO,. 

Oxygen for replenishment of the 
atmosphere is carried currently in 
conventional 1.5 cu ft flasks at a 
pressure of 2 to 3000 lb. It appears 
feasible and investigations are 
promising to employ liquid oxy- 
gen where perhaps 80 percent of the 
weight and volume would be usable 
oxygen and 20 percent would be in 
the container, in comparison to gas- 
eous oxygen in bottles where this 
ratio of oxygen to container is ap- 
proximately reversed. The chief 
planning deterrent in the use of liq- 
uid oxygen is the ubiquitous fire 
hazard. 

We read in the newspapers that 
the most feasible power source for 
the true submarine is the atomic 
pile. It is difficult to conceive that 
such a power plant can be so shield- 
ed and isolated that no hazard can 
arise under any conditions but 
whether there may be radiation prob- 
lems, or what the degree of such 
problems is, must remain for the 
future. 


Operations in 
Cold Areas 


In a cold area, a submarine is in- 
evitably a cold piece of mechanism, 


the hull being surrounded by and 
approximately at the temperature of 
sea water. Except while cruising on 
the diesel engines, little heat of com- 
bustion is present. There are no 
steam pipes and, compared to the 
steam powered surface craft, wild 
heat is nonexistent, other 
than the relatively small sources of 
heat from batteries, engines and 
other machinery. Comfort heating 
currently supplied by electric radiant 
space heaters strategically spaced 
through the ship may be limited 
operationally by the power drain im- 


almost 


posed. 

The caloric requirements of per- 
sonnel may be taken as an index of 
the environment. It has been found, 
for instance, that personnel engaged 
in Arctic land operations or ma- 
neuvers have required as high as 
5500 calories per day in comparison 
to their requirement of 3500 to 3800 
in temperate zones immediately pre- 
ceding a northern expedition. 

In a recent experimental patrol of 
two submarines for 40 days in Are- 
tic waters, measurements were made 
of the caloric requirements of the 
crews. An intake of 3800 calories 
in the New London area was found 
to be unchanged in the Arctic. This 
is interpreted to indicate that under 
conditions of this study, no signifi- 
cant decrement of habitability was 
effected in the submarine incident 
to operation in Arctic waters. The 
temperature within the submarine 
was cool but reasonably comfortable 
except in the forward and _ after- 
rooms, where temperatures as low as 
15 F were observed, whereas the 
troops and surface craft sailors were 
combating low temperatures when a 
large energy expenditure was re- 
quired even to maintain metabolic 
requirements. The submarine en- 
vironment under prolonged extreme 
cold has yet to be determined. 

Particularly in northern waters, 
every piece of bare metal in a sub- 
marine’: interior acts as a condenser 
and drips water incessantly. To com- 
bat this, the hull’s inner surface and 
bulkheads are insulated with cork. 
Additionally, the air conditioning 
equipment may extract from the at- 
mosphere as much as 100 gal per 
day of water. 

It has been suggested and con- 
sidered feasible but economically im- 
practical by marine engineers — that 
tie cold bare metal inner surface of 
the hull be utilized as a condenser 
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on which the air’s moisture content 
would be deposited and would flow 
downward into the bilges. A wet 
and dripping submarine interior 
would be eliminated by the instal- 
lation of a thin inner hull or lining, 
set at a distance of an inch or so 
from the outer hull and onto which 
cork insulation would be applied. 


Odor Control 
a Difficult Problem 


The diesel oil olfactory trademark 
of all submariners smells clean and 
is not objectionable at least to 
the submariners. However, the clo- 
sure of the submarine housing 75 to 
100 men for periods of 12 to 18 hr, 
plus the aroma from oils, cooking, 
damp clothing and tobacco smoke 

and augmented by the inevitable 
odor from the ship’s sanitary tanks 

results in a heavy atmosphere. 

To avoid blowing to sea telltale 
refuse, submarines have been 
equipped with sanitary tanks in 
which are collected the ship’s ex- 
creta, to be blown to sea at night or 
during periods which are otherwise 
safe from enemy detection. 

Unavoidably, the tanks are vented 
to the interior of the ship. From 
these vents, odors inevitably arise — 
a condition greatly augmented by 
fluctuations of pressure within the 
ship incident to operations, particu- 
larly while snorkelling. During 
snorkelling the sanitary tank odor 
has been lessened by extending the 
vent piping to the engine room blow- 
ers so that air is exhausted by the 
engines. The most effective deodor- 
ant and actually the only substance 
which has been found to remove 
odors is activated charcoal, which is 
currently employed in baffled cylin- 
drical filters installed on the sanitary 
tank vents. 

Odor control in the submarine of 
the future is expected to prove to be 
a very difficult problem, despite the 
well-intentioned claims of those who 
would fill our submarines with deo- 
dorants allegedly deriving their effec- 
tiveness from various elements, but 
actually depending largely on an ol- 
factory anesthetic and a masking 
perfume. 


Color and Lighting 

Being Studied 

In present submarines during ex- 
tended snorkel patrols, and particu- 
larly in the submarine of tomorrow, 


[Concluded on page 85) 











Three Air Conditioning Systems 
To Serve Chrysler Building East 


Dividing the air conditioning installation in three parts appeared to be the 
logical way of handling the new 32 story Chrysler Building East, in New 
York City, under construction adjacent to the existing 77 floor Chrysler Building 


A METHOD OF AIR conditioning which 
may influence the design of systems 
for modern office buildings, partic- 
ularly those in the 20 to 40 story 
height range, has been developed for 
the new Chrysler Building East in 
New York City by Guy B. Panero, 
engineers. Completion of the 32 story 
building is expected this fall. 

The building was designed by 
Reinhard, Hofmeister & Walquist, 
architects; Edwards & Hjorth, struc- 


tural engineers; and Guy B. Panero, 
mechanical engineers. The general 
contractor is the Turner Construction 
Co. 

Actually, the building will have 
three different types of air condition- 
ing systems — all planned to main- 
tain a maximum of 80 F and 50 per- 
cent relative humidity when the out- 
door dry bulb temperature is 95 F 
and the outdoor wet bulb is 75 F. 
During the heating season, the sys- 


POSSIBLE FUTURE AIR CONDITIONING for the 77 story Chrysler 
Building is provided for in the new 32 floor Chrysler Building East, which 
has space for two 850 ton refrigeration compressors and provisions for 


1700 tons of cooling tower capacity 
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tem is designed to maintain a dry 
bulb temperature of 72 F 
when the outside temperature is 0 F. 

The first system combines heating 


inside 


and cooling and is designed to take 
care of all outside space (approxi- 
mately 16 ft back from the outside 
wall) from the second through the 
32nd floors. This system employs 
window type air handling units and 
five medium or low pressure outside 
air preconditioning systems. The 
function of these systems is to fur- 
nish sufficient preconditioned out- 
side air to provide a means of ob- 
taining exact control of conditions 
in spaces having various exposures. 
This will be accomplished by cool- 
ing with preconditioned outside air 
where sun effect exists, and, at the 
other ex- 
window 


heating on 
means of the 


same time, 
posures by 
units. 

The second system consists of con- 
ventional air conditioning to take 
care of all interior spaces from the 
second through the 32nd floors. 

The third system serves the renta- 
ble spaces in the concourse and first 
floor. Outside air duct work and 
chilled water piping to the fan rooms 
will be installed first, and conven- 
tional air handling systems for the 
various stores and other spaces will 
be added later. 

Internal air conditioning capacities 
are based on 3 watts per sq ft of floor 
area and 100 sq ft per person. The 
new building will contain about 400,- 
000 sq ft of rentable space and a 
total area, including ground floor and 
basement, of 430,000 sq ft. 

For the conventional air condition- 
ing systems, the outside air quantities 
are based on a minimum of 25 per- 
cent ef the total air handled. For 
interior systems during the inter- 
mediate seasons, half the air handled 


will be outside air. The outside air 
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intakes for the future systems on the 
concourse and first floors have been 
designed to handle up to 100 percent 
outside air during the intermediate 
seasons. 


Logical Way To 

Meet Problem 

Dividing the air conditioning into 
three parts is a logical way of meet- 
ing the problem, because each space 
requires a separate solution. The 
window units, equipped with individ- 
ual fans, eliminate the need for radia- 
tors or convectors. These units also 
provide individual control for the 
outside rooms — where it is most 
needed. A third advantage is that 
duct sizes can be reduced by more 
than half, since the capacity is sized 
to handle only outside air. 

The interior areas, relatively un- 
affected by sun or orientation, can 
be handled economically by a sepa- 
rate conventional system. The store 
areas on the lower “public” floors are 
generally not completely rented until 
a building is almost finished, and are 
best treated individually. 

The “heart” of the system for con- 
ditioning peripheral spaces will be 
individual room conditioning units. 
One complete unit will be placed un- 
der each window, but a single cabinet 
will cover the entire space between 
columns, thus housing two units. 
Each unit will be equipped with an 
automatic valve so that it may be in- 
dividually controlled if necessary. 
In large offices, however, one thermo- 
stat may control two to four units. 

The entire air conditioning system 
will be regulated by pneumatic con- 
trols. 


1400 Tons of 

Refrigeration 

As with many large buildings in 
New York City, it was found to be 
economical to purchase steam from 
the New York Steam Corp. Steam 
will be brought into the building at 
125 to 150 lb pressure and used at 
full pressure to run the steam tur- 
bines which drive the compressors. 

The 1400 tons of refrigeration the 
building requires will be produced 
by two centrifugal compressors, us- 
ing “Freon-11” as the refrigerant. 
Each unit is to produce 700 tons 
when cooling 1400 gpm from an 
initial temperaturé of 54 F to a ter- 
minal temperature of 42 F when the 
condenser is supplied with 2100 gpm 
of water at 85 F. 


Each evaporator is designed for 
the circulation of 1400 gpm of water, 
with the pressure drop from inlet to 
outlet water not to exceed 25 ft. 

The condensers are designed for 
the circulation of 2100 gpm each at 
an entering temperature of 85 F. The 
pressure drop from inlet to outlet, 
including the water box, is not to 
exceed 20 ft. 

Each of three cooling towers will 
be able to cool 1400 gpm from 105 F 
to 85 F when the outdoor wet bulb 
temperature is 78, 


Provisions for 77 

Story Chrysler Building 

The new Chrysler Building Fast 
was designed to accommodate cooling 
towers of 1700 tons capacity for the 
possible future air conditioning of 
the existing 77. story Chrysler Build- 
ing. Space is also provided in the 
sub-cellar of the new building for the 
future installation of two 850 ton 
turbine driven compressors. This 
1700 tons of refrigeration would 
comprise about 70 percent of the en- 
tire refrigeration load for the exist- 
ing building. 

Special care was taken to eliminate 
noise and vibration from the air con- 
ditioning system. Flexibie hose will 
be installed at all pump suctions and 
discharges, and vibration isolators 
will be put under all machines with 
moving parts. The interior casings 
of the room units are acoustically 
treated for quiet operation. 


NAVY AIR CONDITIONING — 
[Concluded from page 83) 
personnel will miss the stimulation 

the psychological lift of the 
morning of a new day, of night, of 
weather changes. With the ship con- 
tinuously submerged, operations be- 
come vastly more routine and mo- 
notonous to the point that bore- 
dom may intervene to the detriment 
of morale and effectiveness. 

In an effort to combat the develop- 
ment of such a situation, study and 
experiment have been underway for 
the past three years through the use 
of color and materials toward re- 
moval of the submarine’s coldly util- 
itarian aspect and substitution of an 
illusion of spaciousness, an atmos- 
phere of relaxation, and to effect a 
sensation of change of pace and lo- 
cation in moving through various 
compartments. Concurrently, the 
woefully inadequate illumination - 
both in degree and distribution — is 
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under study so that an_ effective, 
pleasant, non-glare lighting distrib- 
uted according to operational needs 
and psychological acceptability may 
be developed. The attempt made is 
to attain the utmost in habitability 
within the limitations imposed by 
operational requirements. 

How Far 

Can You Go? 

And in this attempt to strike a 
balance between habitability and op- 
erational efficiency, we enter a most 
difficult area of judgment. In the 
last analysis, the basic reason for 
more pleasant living, bettered work- 
ing conditions, and for improved ma- 
chines designed for andstt to 
the anatomy, physiology and psy- 
chology of the operator is to improve 
efficiency, effectiveness and produc- 
tion. How far should planners, de- 
signers and administrators go in this 
program? Where is the point of 
diminishing returns? 

An air conditioned battleship is 
pleasant and comfortable, the crew 
sleeps well and feels more rested, 
they like their duty assignments and 
feel that they are being well cared 
for all this resulting in higher 
morale. All these factors have face 
validity in improving efficiency, ef- 
fectiveness and production. But what 
has it cost in terms of the two critica 
factors of space and weight? 

In the words of one of our top sub 
marine constructors when it is pro 
posed that an additional piece o 
equipment be included in a subma 
rine design: “O.K., what do yo 
want taken out?” At the cost o 
how many guns, how many round 
of ammunition, how much fuel oil 
how much food, how many crewmen 

the vital components of the fight4 
ing ship can the full air condi4 
tioning program be effected? 

The only really important question) 
is whether or not the resultant fight- 
ing unit is more efficient, effective 
and productive. This question and 
its answer must be approached and 
decided ruthlessly. The problems of 
justification and the measurement of 
improved or lowered efficiency are 
ones which all of us realize are 
fraught with difficulty and for which 
few tenable criteria have been found. 

The opinions or assertions con- 
tained herein are the private ones 
of the writer and are not to be 
construed as official or reflecting the 
views of the Navy Department or the 
Naval service at large. 
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CAUSES OF WATER HAMMER in steam piping are being investigated by The Detroit Edison Co. Slugs of 
water hitting end of line in this test set-up are believed to create pressures of 6000 to 7000 psi 


District Heating Group Studies 
Piping and Heating Problems 


THE ANNUAL STATISTICAL analysis of 
he district heating industry — the 
operating statistics report — was 
resented for 1950 at the 42nd an- 
ual meeting of the National District 
Heating Association by Foster L. 
Stephens, of the Allegheny County 
Steam Heating Co., Pittsburgh, the 
committee chairman. 

Mr. Stephens reported that, on a 
weighted average basis, steam sales 
of the heating utilities increased 7.8 
percent over 1949. Of 49 compar- 
able utilities, 44 showed increases 
in sales and five showed decreases. 
Such an average increase was to be 
expected because the weather gener- 
ally was colder; 51 companies 
showed an increase of 7.6 percent in 
the number of degree-days. 
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The total revenue of 49 compar- 
able companies was $62,939,000, 
which on a weighted average basis 
was an increase of 10.3 percent. 
The ratio of fuel cost to revenue im- 
proved somewhat. 

The average revenue or rate per 
1000 lb of steam sold increased 2.2 
percent. notwithstanding 23 com- 
panies reporting decreases. Colder 
weather resulted in a larger percent- 
age of steam being sold in the lower 
rate blocks. 

The increase in connected load 
amounted to 3.5 percent. 

The fuel cost per million Btu 
showed little change from 1949 but 
the total hourly wage cost was up 
5.35 percent, despite a small decrease 
in the number employed. 


Water hammer in steam pipes, use of packless expansion joints, deter- 
mining pressure gradients in loop distribution piping systems and con- 
struction of steam main extensions were among the problems discussed 
at the NDHA’s annual meeting, which also gave considerable attention to 
statistics of the industry, its future prospects and how to reduce costs 


Capital investment increased 4.46 
percent, and on the basis of square 
feet of external pipe surface, there 
was an increase of 1.8 percent in 
the amount of distribution mains and 
services, 

Steam loss per square foot of dis- 
tribution pipe surface — a loss of 
deep concern to the utilities — in- 
creased 7.8 percent during the year 
reported on. 

Discussing new business for 1950 
(as a part of the report of the sales 
development committee, of which 
Howard W. Harrison, Georgia Power 
Co., Atlanta, was chairman) Sterling 
S. Sanford, of The Detroit Edison 
Co., said that in 52 cities a total of 
984 new customers had been con- 


nected in 1950. These, it was es- 
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timated, would require 2,422,000 M 
lb of steam annually and would bring 
in $2,771,000 in revenue. Of these 
984 new contracts, 570 were for 
service in old buildings not previous- 
ly served, 195 were for buildings 
served at some past time, and 219 
were for new buildings. 

Ninety-one new customers in New 
York accounted for 24 percent of 
the steam used by all new customers 
afid 271 new customers in New York, 
Detroit, Philadelphia and St. Louis 
accounted for more than half of it. 
The largest group of new customers 
comprises stores and restaurants. 

In seven cities, no new customers 
were connected at all in 1950. In 
23. cities, 81 customers were lost. 

There is insufficient boiler capac- 
ity in 12 cities to serve new custom- 
ers. In only one are there plans for 
additions in 1951. Limited capac- 
ity only is available in nine other 
cities. Eight companies added a 
total boiler capacity of 655,000 Ib 
in 1950. Four plan to add 530,000 
in 1951. In only one of six cities 
in which there is insufficient distri- 
bution facilities are there plans for 
additions. Twenty-five utilities made 
additions in 1950 and 18 plan to 
do so in 1951. 

On the same committee program, 
Norman H. Davidson, of the Roch- 
ester (N.Y.) Gas and Electric 
Corp., brought out some new ideas 
on selective load selling. He pro- 
claimed that there are few, if any, 
steam utilities that cannot take on 
some additional load even though 
their peaks are at or near their sys- 
tem capacity with proper reserves. 
Additiona! revenue can be produced 
without making a heavy outlay for 
additional plant. The load to be 
added, however, must be interruptible 
or it must be such that its peak does 
not coincide with the system peak. 
The contract between the customer 
and the utility must be quite clear 
so there is no doubt as to what will 
be done during peak loads. 

The commercial relations commit- 
tee headed by Arthur T. Lukens, 
of the Philadelphia Electric Co. - 
presented several interesting papers. 

The chairman described the equip- 
ment of both customer and utility 
required in Philadelphia for the utili- 
zation pf steam service. 

Percy A. Hyde (Ohio Edison Co., 
Akron) analyzed customer contacts, 
segregating them into four classifica- 


WATER HAMMER DEMONSTRATION was given by Ernest T. Smith 
(right) at Detroit Edison's Beacon St. heating plant during NDHA annual 


meeting 


tions: (1) Prospective customer calls 
on the utility for service. (2) Old 
customer calls on the utility for ad- 
vice on changes or expansion. (3) 
Old customer calls to inquire regard- 
ing bills. (4) Utility calls on the 
customer to inspect, advise or ar- 
range for special conditions. 

The third paper was presented by 
F. Lee Rapson, of Baltimore. Mr. 
Rapson had collected data concern- 
ing the physical dimensions, heating 
systems and space heating steam use 
of apartment buildings, church build- 
ings, club houses, commercial build- 
ings, department stores, hotels, loft 
buildings, public buildings and the- 
aters in many cities. He showed 
that space heating steam-use esti- 
mates based on the exposed area in 
any building classification will be 
more likely to be accurate than such 
estimates based on the heated volume. 

A preliminary draft of a code for 
condensate metering was recently 
prepared by the metering committee, 
under the leadership of William G. 
Gillim of the New York Steam Corp. 
As a preliminary step to the prepara- 
tion of a complementary code on 
steam flow metering, three repre- 
sentatives of meter manufacturers 
R. E. Sprenkle, Bailey Meter Co.; 
E. R. Loud, Builders-Providence, 
Inc.; and J. B. Mahon, Republic 
Flow Meters Co. — gave papers de- 
scribing their respective meters, their 
operation and their maintenance, 
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Steam rate conditions are more 
stable than two years ago, according 
to the report of the raies and regula- 
tions committee presented by its 
chairman, Clifford O. Thurlow, Com- 
monwealth Services, Inc., Jackson, 
Mich. Mr. Thurlow said that of 
148 rates examined, in only 11 cases 
was the base raised and in only one 
instance was it lowered during the 
past year. 

Speaking of fuel clauses, which 
are a part of many rates and which 
compensate steam utilities for 
changes in fuel cost which are be- 
yond their control, Mr. Thurlow said 
that where comparisons were pos- 
sible it had been found that 52 per- 
cent of the fuel clauses had been de- 
creased an average of 12 percent and 
28 percent of such clauses had been 
increased an average of 22.5 per- 
cent during 1950. 

Fuel clauses were found in use 
by 77 of 98 utilities, labor clauses by 
only two and tax clauses by only six. 
Clauses other than those having to 
do with fuel cost are minor, are on 
items controlled to some extent by 
the utility and are of little value. 

For the steam station engineering 
program, of which George F. Prest- 
wich, Philadelphia Electric Co., was 
chairman, R. G. Felger, The Detroit 
Edison Co., had two papers. 

In the first of these, on stack 
emission, he described some of the 
methods used by the central heating 
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artment to eliminate smoke. Mr. tion was obtained from 12 companies Swoyer, 


ger said that three recent develop- 
nts seem certain to make the prob- 
» of stack emission inescapable 
district heating plants. These are: 
) The growth of tall buildings in 
eas surrounding such plants. (2) 
creased interest in “pure air”. (3) 
1 increasing necessity to use coals 
gh in ash and volatile matter. He 
id that “it has been shown that in 
inimizing smoke, acceptable _re- 
Its can be accomplished merely by 
stalling smoke preventive con- 
jousness into plant operators, but 
t in minimizing fly ash, well de- 
ned collecting equipment is man- 
tory.” 


In his second paper Mr. Felger 
tad of changes made in the steam 
gee equipment at the Willis 

e. plant of his company, increas- 
ing its capacity by 50,000 lb per hr 
of steam and improving reliability. 
The changes consisted of the addition 
of water walls and a new stoker and 
the rebuilding of the setting. 


Investigate Packless 

Expansion Joints 

John C. Haroldson, Duluth Steam 
Corp., and Harvey J. Bell, Southern 
Indiana Gas and Electric Co., Evans- 
ville, reported the results of an in- 
vestigation of the reliability and de- 
sirability of corrugated type pack- 
less expansion joints. Their informa- 
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which had in use 5154 such joints, 
furnished by five manufacturers, 
from 3 to 24 in. diameter and hav- 
ing an average age of 191/, years. 

The authors reached the conclusion 
that such joints are highly reliable, 
as indicated by a percentage of fail- 
ures of only 1.5 — and these largely 
attributable to installations con- 
trary to manufacturers’ specifications. 
The authors pointed out that the 
ever rising cost of manhole construc- 
tion and maintenance made this 
type of joint increasingly desirable 
from an economic standpoint. 


Using Calculating Table 
for Flow in Piping 
The determination of 

gradients in a loop type district steam 

system is a rather laborious proposi- 
tion using analytical methods, but 


pressu re 


in any program of steam main in- 
stallation it is necessary that system 


pressure gradients be known in order 
In view 


properly to size the mains. 
of the very wide use which the elec- 
trical analogy method of solution of 
various types of mechanical prob- 
lems has had, it was felt that it 
might be possible to express the flow- 
pressure drop formulas in electrical 
terms, thereby permitting a relative- 
ly rapid and simple method of pres- 
sure gradient determination. 


A study was made by Homer F. 


Pennsylvania Power & Light Co., 
Allentown, owner of a d-c calcu- 
lating table, to determine if a tech- 
nique could be evolved for solving 
the problem by using the table. 

They reported the following con- 
clusions: 

1) The formulas cannot be made 
directly analogous to the relation 
utilized in the d-c calculating table. 

2) The table cannot be used for 
determining directly the flow-pres- 
sure gradients in a loop type steam 
system. 

3) After gradients in a loop type 
steam system have been assumed as 
is done analytically, the assumptions 
may be checked on a d-c table, but 
the time required to make this com- 
parison equals or exceeds the ana- 
lytical check. 

However, as a result of the study, 
the authors were able to present 
several tables of flow factors and 
standard forms which permit deter- 
mining pipe line velocity and pres- 
sure drop analytically with a min- 
imum of calculation. 

A steam main extension was made 
a year ago in Washington from the 
Pentagon to Federal Office Building 
No. 2. Roger E. Needham, of S. E. 
Dockstader Inc., described the new 
line, estimated the savings resulting 
from the use of insulating concrete, 


[Concluded on page 95} 
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Kansas City—A Quick Mop-Up 


More than 100 Kansas City area business and industrial firms, whose prod- 
ucts range from biscuits to big machinery, were back in permanent offices 
and plants just three weeks after the height of the big flood, and more than 
23,000 workers were by then back on jobs that had been washed out. By the 
first week in August, nearly 90 percent of railroad passenger trains were 
operating, and all airline flights were back to normal schedules. The plants 
of two well known manufacturers are shown here at the height of the flood. 


The first floors of all seven 
Kansas City, Mo., plants of Gustin- 
Bacon Mfg. Co. were inundated by 
the rampaging waters, but fortunate- 
ly, finished goods inventories had 
been stored on higher floors. Early 
last month all plants were in 
limited or full production, and car- 
loads of the company’s insulation 


were being shipped daily. 


Three weeks after being inun- 
dated by the flood, Marley Co., Inc., 
Kansas City, Kans., was producing 
cooling towers and mechanical 
equipment at its home plant. The 
company was fortunate in that water 
did not reach the executive offices 
and engineering departments. All 
drawings, plans, and records were 
undamaged, though there was 8 ft 
of water in the plant. 
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HOW TO SPACE SUPPORTS 
for Large Diameter Thin Wall Pipe 


Ir 1s THE objective to present here 
an easy way to figure the maximum 
allowable spacing between supports 
for large diameter thin wall pipe. 
This problem can become quite com- 
plicated, as will be seen later. By 
following closely the calculation form 
that we have developed, we think 
that you will save a lot of calculating 
time. You will also be sure that all 
of the factors have been taken into 
account. 

It is not suggested that you always 
try to space supports at the design 
limit; but there will be times, when 
crossing roadways and_ railroad 
tracks, that you may want to know 
just how far you can go. We think 
you will find this article useful for 
those problems that require the max- 
imum possible spacing of supports. 

In a previous article, How to 
Space Pipe Supports, published in 
HPAC October through December 
1949, and February 1950, the author 
presented a method of calculating the 
spacing of supports for normal pip- 
ing. That method was based on con- 
sideration of slope and stress. In 
spacing supports for large diameter 
thin wall pipe, we will have to think 
about slope and stress as before; but 
we will also have to think about buck- 
ling. 

Buckling in the wall of a pipe is 





Mr. Bridge acquired a wide experience 
in the design of power and process piping 
during 15 years with E. I. du Pont de 
Nemours & Co., and has also had experi- 
ence in the field of very high pressures. 
He is now associated with United Engi- 
neers & Constructors, Inc. He has written 
a number of articles which have been pub- 
lished in HPAC, including an extensive 
series on how to space pipe supports. His 
most recent HPAC articles have been on 
the subject of piping flexibility, and on 
figuring tank supports. 
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By Theodore E. Bridge 


Mr. Bridge recently has made a rather serious study of buckling of 
large diameter thin wall pipe, and this excellent article results from 
this work, which was undertaken in connection with some 72 in. 
diameter, 5/16 in. wall piping for a steel mill — a line crossing 
a number of railroad tracks. Very little has been published on this 
subject, which is of interest not only in piping design and installa- 
tion but also pertains to long spans for fume or ventilating ducts 


similar to buckling in a column. If 
a column is too slender, it will bend 
under load. There comes a time, 
as the load is increased, when the 
column will collapse altogether. The 
load at which the column will col- 
lapse is called the critical load. So 
also, if a thin pipe wall is subjected 
to too much compression, it too will 
collapse — resulting in a fold in the 
pipe, This type of failure can usually 
occur only when the pipe is not un- 
der pressure. Pressure in the pipe 
will hold the shell taut and prevent 
buckling. 


Ring Girder 

Stiffens Pipe 

Buckling is most likely to occur 
directly over a support. We can, 
if we wish, provide extra stiffness at 
this point by forming a ring girder 
around the pipe, as shown in Fig. 
2. This will enable us to space the 
supports much farther apart. The 
ring stiffens the pipe wall to prevent 
a fold from starting, and it also dis- 
tributes the load into the pipe. Her- 
man Schorer, in his paper on Design 
of Large Pipe Lines, published in the 
transactions of the American Society 
of Civil Engineers (vol. 98, 1933) 
shows us how to calculate the di- 
mensions of a ring girder that will 
prevent buckling. He also gives 
formulas for evaluating stress con- 
centrations in the wall of the pipe 
near the ring. From his formulas, 


we have developed others in Ap- 
pendix I. These are used in the 
examples which follow to calculate 
the spacing of supports for four typ- 
ical problems, 

The source of all formulas used 
in solving these examples is given 
in Appendix I. In Appendix II we 
give a semi-rational development of 
a formula that enables us to predict 
when buckling might occur in the 
middle of the span. The alignment 
chart in Fig. 1 has been prepared 
to speed the calculation of stress and 
slope, and also to show what thick- 
ness is required to prevent buckling 
in the middle of the span. 


Examples Show 
Calculation Method 


Four illustrative examples are 
given in Table 1 which show how 
to calculate the maximum spacing of 
supports for large diameter thin wall 
pipe. We have made the calculation 
in tabular form with a separate col- 
umn for each example. Each row 
in the tabulation represents one sim- 
ple operation to be performed. The 
right hand column gives the formula 
to be solved for each step. You will 
save a lot of time in making the cal- 
culation if you will follow closely 
this form. You will also be sure that 
all points have been considered. 

The calculation form used in solv- 
ing these examples applies only to 


steel piping. You must refer to the 
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source of the formulas given in the 
appendix if you wish to use them for 
materials other than steel. 

Example No, 1 is a 54 in. OD gas 
line with a wall thickness of ¥g in. 
and no allowance for corrosion. The 
design pressure in the pipe is 15 psi 
and the line might become flooded 
with water. A separate calculation 
showed that the thermal expansion 
bending stress in a horizontal plane 
was Sx = 3150 psi. 


TABLE 1 — FOUR EXAMPLES illustrate how to calculate maximum spacing 


th'n wall pipe 


EXAMPLE NO. — 


Design pressure, psi 


Mean diameter of pipe, in. ...........6+4 
Nominal thickness of pipe wall, in. ....... 


Example No. 2 is a 54 in. OD coke 
oven gas line with 5/16 in. minimum 
wall, and ¥ in. allowance for cor- 
rosion having a net corroded mini- 
mum wall of 0.187 in. The design 
pressure is 15 psi. The line can 
never be flooded with water, but it 
is possible for 3 in. of liquid to col- 
lect in the bottom of the pipe. A 
separate calculation showed that the 
thermal expansion stress in a hor- 
izontal plane was Sx = 3150 psi. 


| 2 


15 


Corroded minimum wall thickness of pipe, in. .......... 


Thickness ratio, percent 


Wind load (20 lb per sq ft proj. area) lb/ft 


Weight of bare empty pipe, lb/ft 
Weight of water in pipe, lb/ft 
Weight of corroded metal, lb/ft 
Total weight of pipe, lb/ft 


Draw a straight line on Fig. 1. Make this 
line intersect known values at D-scale 
and B-scale,* for first two examples, and 
at D-scale and L-scale for last two ex- 
amples. Read and tabulate intersections 
with other scales. 


Corrected dead weight bending stress, psi 
Vertical thermal expansion bending stress 
Total vertical bending stress, psi 

Wind load bending stress, psi 

Hor. thermal expansion bending stress, psi 
Total horizontal bending stress, psi 


Resultant bending stress, psi 


Solve Equation 79 to obtain the required section modulus 


of support stiffening rings, in.” 


Pick two angles with required sec. modulus 


Weight of each angle, lb/ft 


Area of both angles, sq in. ............... 


No stiffening rings needed if Q is less than 


Width of stiffening rings (see Fig. 2), in. ... 


Solve Eq. 84 for equiv. stress 


ASTM material spec. .........eeeeeeeees 


Stress allowed by code 


Pipe thickness at support 


*When solving Example No 


2, in Fig . 
**Water is assimed 3 in. deep in bottom of p 


0.348 as pipe is always empty 


*#Mr, Schorer selected a 1 x 12.5 rectangular section foy this example 


+tlf expansion joints are to be provided in the pipe, the equivalent 


stress will be higher: (7)=2+4 (6) 
84.) 


See appendix for explanation (Equation 
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Example No. 3 is the one used by 
Schorer in his ASCE paper on Design 
of Large Pipe Lines. In solving 
this example, we have used Schorer’s 
value of L = 60 ft to check our 
method against his calculation. Our 
chart, Fig. 1, indicates buckling might 
be possible, and we calculate a higher 
stress than he. He must have used 
the maximum stress theory and em- 
ployed expansion joints to absorb 
thermal expansion. 


of supports for large diameter 


Formula 


100%/D 


”" = 167 D 
Ww =107Dt 
We = 034 BP 
Wm = Wit —t)/et 
w" =W+ e+ Om 


Z (see Fig. 1) 
Z’ (see Fig. 1) 
L (see Fig. 1) 
L’ (see Fig. 1) 
S (see Fig. 1) 


s*°=SPv"/VW 
Sy (sep. cale.) 
Se = S* + Sy 
Sw = SP'/W 
Sx (sep. calc.) 
Sh = Sw + Sx 


Sb = (Sv + SH) 


= 737" LD/W 
(steel tables) 
(steel tables) 
A (steel tbls.) 
D? /3 (Eq. 80) 


(D t /-0.82)4 

CSP et COD Sai seaes (5 
3.64 (3) / (5) 

1+ (6) 


(7) x (B) 
Sb (see above) 
Se = Sb + (9) 
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stress and slope. The thickness ratio to prevent buckling is also given for pipes both empty 


and full of water 
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Example No. 4 is the Kungfors line 
which was built in 1921 and is de- 
cribed on page 102 of Schorer’s 
paper referred to above. In solving 
this example we have used the as- 
built value of L = 40 ft, and we as- 
sumed the pressure in the line to be 
P = 40 psi. The details of the stif- 
fening rings were not given in the 
reference. 


Fixed and 

Free Spans 

The chart in Fig. 1 shows the al- 
lowable length for both fixed spans 
(L) and free spans (L’). In a pre- 
vious article, the author demon- 
strated that all spans may be con- 
sidered as fixed, except as follows: 

1) The end span in a long line of 
supports must be considered to be 
freely supported. 

2) The span next to a welding 
elbow (looking either up or down) 
must also be considered to be freely 
supported. Flattening effect in the 
elbow makes it act like a hinge. 

3) If the pipe is made to over- 
hang the end span by an amount 
equal to (0.41 L), it too may be 
considered as fixed. Negative bend- 
ing moment produced by the over- 
hang simulates a fixed beam. 


Appendix I — Source of 
Formulas Used 


The source of all equations, 1 
through 76, is given in a previous 
article by the author, How to Space 
Pipe Supports, published in HPAC, 
October through December 1949. 

The following equations were used 
in constructing the alignment chart 
in Fig. 1. 

Z = 0.000217 L’ / DP 
Z’ = 0.00112 (L’)’/ D 
S=136L/D 

S = 204 (L’)? / D 

All symbols are defined on the 
chart in Fig. 1. 

Ring girder supports are required 
for supporting large diameter thin 
wall pipe to prevent buckling of the 
pipe at the support. A formula is 
needed to calculate the section mod- 
ulus Q (in.*) of the ring girder 
section. After having calculated the 
section modulus, you may refer to 
any of the standard tables published 
by the steel companies to select a 
pair of angles having the required 
section. The angles are to bé formed 
around the pipe at the support, as 
shown in Fig. 2. 

Schorer, in his ASCE paper on 


FIG. 2 — DETAIL OF STIFFENING RINGS that are to be provided at the 


support 


Design of Large Pipe Lines, pub- 
lished in the transactions of the 
ASCE, vol $8, gives in his Fig. 7 
the following formula for calculating 
the bending moment in the ring 
girder: 

(2 Mr / W" L D) 0.0146 
where L is the length between supports, 
ft; D is the mean diameter of the pipe, 
in.; W” is the total weight of the pipe, 
lb/ft; Mr is the bending moment in the 
ring girder, in lb. (It is assumed that the 
center of the uprights in Fig. 2 lines up 
with the center of the ring.) 

The above formula can be trans- 
posed to give: 

Mr 0.0073 W" LD 

The allowable stress in the steel 
ring girder may be taken as 10,000 
psi, and is given by the common 
beam formula: 

Sr = 10,000 = Mr/Q 
where Q is the section modulus of the ring 
girder, in.” 

Substitute [77] in [78]: 

Sr = 10,000 = 0.0073 W” LD /Q 

and 

Q=3W"LD/W 

A pair of angles are to be wrapped 
around the pipe at the support as 
shown in Fig. 2. They are to have 
a combined section modulus at least 
equal to Q as calculated above. 

If the pipe wall is thick enough, 
no ring girder is needed. It is esti- 
mated that we can usually consider 
the support reactions to be distrib- 
uted through a length of pipe about 
two diameters long. This means that, 
if the section modulus of a rectangle 
two diameters wide and ¢ inches thick 
is greater than Q, no stiffening rings 
are required, 

The above statement may be ex- 
pressed in symbols as folluws. Ring 
girder supports are not required if 
Q is equal to or less than: 

PE FG fi vaeveoncestinegisete [80] 
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FIG. 3 — STIFFENING RINGS set up 
in the pipe itself stress concentrations 
that will add to other stresses caused by 
pressure and bending, as indicated in this 
exaggerated view 


FIG. 4 — SECTION THROUGH the 
column formed by the plate between the 
two imaginary slots 


FIG. 5 — HOW COLUMN SECTION 
of Fig. 4 may be approximated by four 
equal chords 














t is the corroded minimum thickness of 
the pipe and D is the mean diameter of 
the pipe. 


Stress in 

the Pipe 

The above formulas are used to 
determine the size of stiffening rings 
required to prevent buckling at the 
supports. If stiffening rings are used, 
however, they will set up, in the 
pipe itself, stress concentrations that 
will add to other stresses caused by 
pressure and bending. These con- 
centrations are caused by the con- 
striction produced by the ring as 
pressure is applied to the pipe. Fig. 
3 shows this condition exaggerated to 
aid in visualizing the stress. 

Schorer, on page 110 of the above 
mentioned reference, gives a formula 
for evaluating the concentration pro- 
duced by the ring: 


Sa’ = 1.82 (Ra — 


Ra is the ratio A/t, where A is the area 
of the ring girder section, sq in., and ¢ is 
the corroded minimum wall thickness of 
the pipe, in.; C is the width of the ring 
girder, in. (see Fig. 2); D is the mean 
diameter of the pipe, in.; Sp is the hoop 
stress in the pipe, psi (for thin wall pipe, 
Sp = P D/ 21); Sa’ is the axial stress 
concentration produced by the constriction 
of the ring as pressure is applied to the 
pipe. 

We are now able to combine the 
above stress with the other stresses in 
the pipe. For single plane piping, 
where there is no twisting stress in 
the pipe, the equivalent stress is 
given by Equations 74 and 75. These 
may be written to include the above 
stress Sa’. Rewrite Equation 74: 

Se = Sa — Sb — Sp — Sa’ ..(82] 
Se is the equivalent stress which is a 
measure of the combined effect of all of 
the other stresses acting together, psi; Sa 
is the axial pressure stress, psi (Sa = P 
D/4 t); Sb is the combined bending stress, 
psi (it is equal to the vector sum of the 
bending components acting in the hori- 
zontal and vertical plane); Sp and Sa’ are 
both defined above. 


For thin wall pipe: 
Ss = 
Substitute Equations 81 and 83 
in 82: 
— Se’ = Sb — Sp/2 + Sp + 
— Se = Sb + {1 + [(Ra—C) 
If expansion joints are installed 
in the pipe so that the longitudinal 
pressure stress (Sa) is zero, then the 
equivalent stress, by the maximum 
shear theory, will be greater than 
given by Equation 84. 
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length (L’). 


[1.82 Sp (Ra - 
3.64] / [Ra + (D t/0.82)t]} Sp/2...... [84] 


— Se = Sb + {2 + [(Ra — C) 3.64] / [Ra + (D t/0.82)4)}} Sp/2 


Equation 84 above was developed 
from Equation 74. It gives the re- 
sultant stress acting in a plane with 
the wall of the pipe at a point where 
the bending stress is producing max- 
imum compression. Equation 75 
gives the stress in a plane containing 
the axis of the pipe at a point where 
the bending stress is producing max- 
imum tension. If we neglect the 
radial stress, which is very small for 
thin wall pipe, we may resolve Equa- 
tion 75 into an equation which is 
identical to Equation 84; except that 
it has the opposite sign, indicating 
tension instead of compression. 


Appendix Il — Wall 


Thickness to Prevent 
Buckling 


C) Sp / (Ra + (D t/0.82)+) 


We will now develop a semi-ra- 
tional formula for calculating the 
pipe thickness required to prevent 
buckling in the middle of the span. 
This development will be based on 
fixed spans of length (L). A similar 
analysis would give a slightly dif- 
ferent formula for free spans of 
The chart in Fig. 1 
will give the approximately correct 
answer for either type of span. 

The bending moment in the middle 
of a fixed span is given by the for- 
mula: 

Mi = Wi Li , 
Mi is the bending moment, in.-lb; Li is the 


distance between supports, in.; Wi is the 
weight of pipe and contents, lb/in. 


Wi=sdxrDt+drDP/4 


D is the diameter of the pipe, in.; ¢ is the 
wall thickness of the pipe, in.; d is the 


2P VN (0.04sB +1) L? 
WrEl 


N (0.04sB +1) Litdt 


density of the fluid in the pipe, lb/cu in. 
(for water, d = 0.0362); s is the density 
of the material in the shell divided by the 
density of the fluid in the pipe (for a steel 


-C€)] / (Ra + (D t/0.82)4] 


pipe filled with water, s 7.8). 
Vi «DP d (st /D + 0.25) 


Let 


(0.04 s B 


Substitute [87] in [85]: 
Mi (0.045 B+ 1) « D Li d/% 


The stress from bending in a beam 


1s: 


S is the bending stress in the pipe, psi; / 
is the moment of inertia of the pipe sec- 
tion, in.* 
I[=eDt/8 
Substitute [90] and [88] in [89]: 
Ss (0.04sB+1) xe D Lid xX 
8/2 X Gr Dt 
(0.04sB +1) Li d/ 24e 


The above formula gives the com- 
pressive stress in the top fibers of 
the middle section of a fixed span. 
This compressive stress would tend to 
buckle a very thin plate. 

We may assume that longitudinal 
slots are cut in the top of the pipe 
an arbitrary distance apart. Let this 
distance be equal to (N ¢), and use 
the Euler formula to calculate the 
critical load on the column formed 
by the section of pipe between the 
imaginary slots. We will assume 
that the column has fixed ends as 
each span tends to buckle the same 
way — downward. Also, only the 


middle section of the column is un- 
der full compressive loading. 
P is the load on the column, Ib: 


P = (stress X area) S N 


Substitute [91] in [92]: 
P N (0.04sB +1) Li dt/ 24 


The Euler formula for calculating 
the critical load on a column with 
fixed ends is: 

Pe=4W Er / L# = 2P ..[94] 
E is Young's modulus of elasticity for the 
material in the pipe, psi; J’ is the moment 
of inertia on a section through the column, 
in.*; Pec is the critical load on the column, 
lb, and it should be made equal to 2P 
to apply a factor of safety of two. 


From Equations 93 and 94: 


Fig. 4 shows a section through the 
column formed by the plate between 
the two imaginary slots. 


Fig. 5 shows how the column sec- 
tion of Fig. 4 may be approximated 
by four equal chords. 

A’ Nt/B8R 400 
(radians) 

The moment of inertia of the sec- 
tion shown in Fig. 5, about axis 0 
0, is given approximately by the fol- 
lowing formula: 
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(N #°/12) + 2 (N/4)? * (2/3)? (sin® A’ + sin? 34’) 
I (N ¢*/12) [1 + (sin® A’ + sin? 34’) N*/6] 


Substitute [97] in [95]: 


Lit = {(4m° Et’) (1 + (sin® A’ + sin? 34’) N*/6]} / [d (0.04 s B + 1)] .. [98] 


Substitute [86] in [98]: 


Li‘ (40° E D® B’ [1 + (sin? A’ 


For a steel pipe full of water, E 
is 29 x 10°, d is 0.0362, s is 7.8 and 
7 is 9.88. 


(Li/423)* {D? B’ (1 + (sin? A’ 


When we use Equation 100 in an 
actual design problem, we must as- 
sign an arbitrary value for N, the 
ratio of distance between imaginary 
slots to the thickness of the pipe. 
We find (from Table 61, in the 
Handbook of Welded Steel Pipe, 
published by Calco Div. of Armco 
Drainage and Metal Products, Inc., 
Los Angeles, 1947) that a pipe 72 
in. in diameter with 14 in. wall is 
recommended for supports 72 ft 
apart. Since this table is in com- 
mon use, it is believed to be safe. 


DISTRICT HEATING — 


(Concluded from page 88} 


gave unit and total cost figures and 
showed the results of a year-long 
heat loss test. 

The Ohio Edison Co. has com- 
pleted construction in Akron of an 
800 ft section of a 16 in. tie-line 
to improve pressure conditions on 
its steam system. Percy A. Hyde de- 
scribed the new line and the operat- 
ing improvements resulting from its 
use. 

Construction features of an 11,500 
ft extension of a 16 in. steam line 
to provide duplicate service lines to 
the ‘Henry Ford hospital in Detroit 
were described by W. D. McCully, 
The Detroit Edison Co. 


Study Water Hammer 
in Steam Pipes 
Following several serious expe- 

riences with flooded steam lines, De- 

troit Edison in 1949 began experi- 
ments to determine if possible what 
causes water hammer in steam pipes, 
what conditions accompany it, and 

what can be done to prevent it. E. 

T. Smith and E. E. Duisry related 

their experiences. They said that 

they could report no factual engineer- 


ing data at the time. The damage 


+ sin® 3A’) N*/61} / Id (0.04 s B + 1) 1,000,000] 


The span required for a 72 in. 
diameter by 14 in. wall pipe was 
calculated with Equation 100 using 


+ sin? 34’) N°*/6)} / (0.312 B + 1) 10° [100] 


The results 


several values for N. 
are: 
N 120 
(in.) $79 852 
L (ft ) 47.2 71 fixed 


Ll’ (ft) 35.9 46 34 free 


We find from this that we get the 
same answer as the Handbook of 
Welded Steel Pipe if we let N = 
180. 


Substitute N 180, L Li/12 
and Equation 96 into Equation 100 
to obtain: 


done to the 60 ft long 16 in. pipe, 
welds, anchors and fittings indicated 
a terrific force during the tests and 
they attributed the action to slugs 
of water hitting the end of the 
line creating pressures of 6000 to 
7000 psi there. 

On the steam losses committee 
program, chairman Robert L. Fitz- 
gerald, Duluth Steam Corp., said that 
members of his committee and others 
continue to be of the opinion that 
metering deficiencies are closely al- 
lied to steam losses and recommended 
a closer tie between the steam losses 
and the metering committees. 


W. W. Stevenson, Allegheny 
County Steam Heating Co., Pitts- 
burgh, described a laboratory test 
of superheated steam flow in which 
temperatures were taken as an index 
to heat losses from the steam piping. 
He said the results showed that the 
reduction in heat loss from the pipe 
due to superheat is relatively small 
when piping is well insulated. 


The advisory committee had sever- 
al assignments during 1950. Past 
President Roy M. McQuitty, of the 
Union Electric Co. of Missouri, St. 
Louis, its chairman, advised that the 
proposed condensate metering and 
steam metering codes be incorporated 
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{D’ B (1 + (sin’ 0.45 B 
+ sin? 1.35 B) 5400) } / 
{ (0.312 B + 1) 1,000,000) 
(101) 


(L/35.2)* = 


A similar study for a_ free 
span would produce the following 
formula: 


1D B [1 + (sin? 0.45 B 
+ sin® 1.35 B) 5400) } / 
(0.312 B + 1) 1,000,000 

(102) 


(L'/26.8)* 


If we wish to calculate the maxi- 
mum span for an empty pipe, we 
may use the same equations by drop- 
ping the 1 from the denominator, 
which then becomes (312,000 B). 


The alignment chart in Fig. 1 has 
been designed to solve Equation 


101.. It will give an approximate 
solution to Equation 102. 
shows thickness ratio required for 
an empty steel pipe (denominator of 
Equation 101 equal to 312,000B). 


It also 


into one document. He said his com- 
mittee would have to study further 
before defining the scope of each 
technical committee. 

The responsibility for preparing 
the third edition of the District Heat- 
ing Handbook for publication was 
that of the educational committee, 
of which J. Earl Seiter, Consolidated 
Gas Electric Light and Power Co. 
of Baltimore, is chairman. Chair- 
man Seiter reviewed the five year 
program of his committee, which 
had just ended with the completion 
and distribution of the volume. 
Production of the book had, over the 
last 214 years, taken 50 percent of 
the time of the NDHA headquarters 
staff, necessitating delay in editing 
the proceedings for 1949 and 1950. 

Chairman E. E. Dubry, of the 
past president’s committee, proposed 
a number of problems for future 
study. These are: (1) How to im- 
prove steam plant design. (2) How 
to reduce investment. (3) How to 
reduce operating cost. (4) How to 
increase earnings. (5) How to in- 
crease load factor. (6) How to 
secure better information on business 
trends. 

{Other information presented at 
the NDHA’s annual meeting was 
summarized in the July HPAC.] 
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Radiation Screens Improve 
Work Conditions in “Hot Spots” 


By George F. Haines, Jr. 
Chemical Engineer 


Industrial Hygiene Foundation, Mellon Institute 


One of the most neglected of industrial “contaminants” is unwanted 


radiant heat from process equipment. 


While general ventilation is often 


the answer to convectional heat, it is of little value against radiant heat. 
Screening, however, may be readily applied to improve work conditions 
in hot industries, as described in this helpful and practical article 


UNWANTED RADIANT HEAT is un- 
doubtedly one of the most neglected 
of industrial “contaminants.” Many 
industries are plagued year in and 
year out with extreme heat exposures, 
yet in their application of control 
measures they fail to control the 
major contributor to discomfort. 
The fact that the radiation from 
“hot” operations is fairly constant 
the year ‘round is all the more reason 
to control it. 

In planning an effective heat con- 
trol program, it is first of all neces- 
sary to evaluate the heat exposures 
in respect to the relative contribu- 
tions of radiation and convection to 
the total heat load imposed on man. 
It must be remembered that, with 
normal convection, approximately 
two-thirds of the heat lost from hot 
surfaces to the environment is by 
radiation and only one-third is by 
convection. In controlling industrial 
heat exposures, each of these modes 
of heat transfer must be evaluated 
separately since entirely different 
measures are required for their con- 
trol. 


If convectional heat “hot air” 

- is the major offender, then general 
ventilation will, in many instances, 
provide an acceptable working en- 
vironment. Against radiant heat, 
however, ventilation is of little value 
and an entirely different control pro- 
cedure must be followed. 

The results of actual evaluations 
of heat exposures in a hot industry 
are presented in Table 1. It should 
be noted that, in these 11 heat ex- 
posures, radiation was responsible 
for about 50 to 75 percent of the 
total heat load imposed upon the 
men, while convection contributed 
only approximately 5 to 25 percent 
to the total heat load. It is logical 
from such an evaluation to plan a 
radiant heat control program. 


Control by Screening 

Is Practical 

Radiant heat is transmitted through 
space by wave motion, the intensity 
and wave length distribution depend- 
ing on the nature and temperature 
of the surface. This heat can only 
be controlled by insulating or screen- 


TABLE 1 — RELATIVE CONTRIBUTIONS of radiation and convection 


to total heat load imposed on the man 





Test Heat exchanges 
location Radiation Convection 

D4 2550 1030 
2190 $70 
1360 640 
2390 1010 
1390 340 
1775 $70 
3110 $90 
3480 415 
194¢ 120 
2630 110 
Als 1775 120 


Btu per hr Radiation* * Convection * * 
Total* % of total % of total 
4530 
3710 
2950 
4350 
2880 
3295 
4650 
4745 
3010 
3690 
2845 





*Includes a metabolic rate of 950 Btu per hr, which is the normal rate 


during average work 
*Th 


of body heat production 


man’s metabolic heat (950 Btu per hr) accounts for the remainder 
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ing and not by general ventilation; 
in fact, it is quite common to find 
air temperatures of 75 to 85 F in 
working areas around furnaces, yet 
the environments are unbearable be- 
cause of the intense radiant heat. 

Screening, besides being relatively 
inexpensive, may be readily applied 
to most radiant heat problems. It 
also has flexibility in that it may be 
either fixed or movable, opaque or 
transparent. 


Types of Screens 

Classified 

A simple classification of the types 
of screens follows: 

Opaque Screens 
may be fixed or movable and do not 
require transparency: 

1) Reflecting screens, made of 
highly reflecting material, such as 
aluminum, tinplate, nickel or chro- 
mium. Excellent screens are made of 
aluminum foil backed by gypsum 
board; aluminum siding provides a 
more permanent form. 

2) Absorbing screens, made of 
highly heat absorbing materials such 
as steel and iron. These surfaces 
absorb radiant heat and convert 
much of it into convectional heat; the 
remainder is re-radiated at a lower 
temperature. Sheets of insulating 
material are even better. 

3) Heat exchanging screens, usu- 
ally made of iron or steel and water 
cooled. The heat absorbed by the 
screen is removed from the area by 
the water. 

Transparent Screens —- Screens 


Screens which 
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TABLE 2 — REFLECTIVITY of 
various substances 


Aluminum foil 
Stainless steel 

Bronze paint 
Aluminum paint ... 
Asbestos cloth or pape 
White enamel 

White pa 

Plat black lacquer 


which absorb or reflect radiation, 
such as wire mesh screens and special 
types of glass. There are innumer- 
able wire mesh and glass products 
which ‘may be readily adapted to a 
given situation where it is necessary 
to observe the operation. 

Table 2 lists a few of the common 
materials used for screening and 
gives their reflectivity properties. 

Table 3 illustrates the benefits to 
be derived from screening. This 
data was obtained in an experimental 
radiant heat screening program 
which was carried out on the heat 
exposures listed in Table 1. 

The radiation screens used in this 
study were of the reflective type, 
consisting of nothing more than 
aluminum foil tacked onto light 
wooden frames. The screens were 
then placed, wherever possible, be- 
tween the operator and the heat 
source and the improvement in en- 
vironment measured by means of the 
globe thermometer. 

A reduction of 50 to 75 percent 
in radiant heat load was effected by 
these simple and rather crude screens. 
To achieve an equivalent improve- 
ment by ventilation would have been 
impractical, requiring approximate- 
ly a 30 F drop in air temperature. 

Where an environment is contam- 
inated with radiant heat, there can 
be no excuse for neglecting to screen 
the heat sources. There are great 
potentialities in screening and an in- 
telligent heat evaluation and control 
program will add to the health and 
morale of workers, help production 
and product quality, and in general 
make these so-called “hot” jobs more 
acceptable. 


TABLE 3 — REDUCTION IN RADIA- 
TION by screening (single sheet of 
aluminum foil) 


Heat exchange by radiation 
u per hr 
% reduction 
Test Without With i 
location screening screening radiation 
2550 840 67 
D6 2190 740 66 
D? 470 65 
D10 2 950 60 
Di2 $35 62 
735 
780 
1200 
930 
780 
760 


RADIANT HEAT SHIELDING by means of infrared reflecting glass on 
the hot side of a rolling mill pulpit 


i 


we sani 
vag MM A min 


CORRUGATED ALUMINUM provides radiant heat protection on this 
bloomer mill pulpit 


A ROLLING MILL PULPIT protected by aluminum 


Photos courtesy of Bethlehem Steel Co 
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Water Quality Control for 
Air Conditioning and Refrigeration 


By Ralph M. Westcott 


Consultant on Water Use and Quality Control 


Seale, corrosion and algae are the principal problems which may develop from 


water use in heat exchange equipment. 


Increased temperatures increase chemical 


reaction rates and cause some actual chemical changes in the composition of the 


water. 


influence on the problems from water use. 


The physical characteristics of any heat exchange system have a decided 
A complete water analysis and com- 


petent interpretation of the analysis and the physical design of the system are the 


first steps toward water quality control. 


The variety of possible problems and 


solutions will justify a thorough study of the problem before taking any steps to- 


ward a treating program. 


a water quality study to minimize future problems 


WHENEVER THE CAPACITY of a re- 
frigerating or air conditioning system 
is large enough to preclude the use 
of air for condensing, water becomes 
an essential commodity for its suc- 
cessful operation. If water were 
merely H,O, as it is too generally 
believed to be, a simple set of rules 
could be formulated for its use which 
would be applicable under all simi- 
lar conditions. Unfortunately, water 
—as we obtain it for use—is general- 
ly a very complex chemical liquid. 
Because water is an excellent solvent, 
we find all kinds of minerals and 
gases dissolved in it which compli- 
cate its use in heat exchange equip- 
ment. 

Of course, water has many appli- 
cations in refrigeration and air con- 
ditioning in addition to condenser 
cooling. Heat pump systems may 
use water by taking advantage of its 
high specific heat. Evaporative cool- 
ers use the latent heat content of 
water for cooling, and air washers 
use the solvent effect of water to re- 
move impurities from the air. It 
is used as a heat carrier, as in a 
chilled water circulating system. 
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The initial quality and quantity 
of water available must be given 
prime consideration at the design 
stage of any heat exchange system 
where water will be a component of 
its operation. It would be meaning- 
less and presumptive to prescribe any 
set of rules to follow which would 
assure trouble-free operation from 
the use of water. However, the mere 
recognition that water quality may 
present a problem in the operation 
of equipment is the first step toward 
avoidance of future trouble. 

Almost all water utilities are 
forced to handle carefully the water 
they are distributing in such a way 
that they can deliver it to the con- 
sumer through their distribution sys- 
tem without its causing undue trou- 
ble for the utility. This may mean 
an elaborate treating plant to assure 
trouble-free operation in the dis- 
tribution system as well as to pro- 
vide an acceptable water to the con- 
sumer. It is a virtual impossibility 
for a utility to provide a water that 
will be acceptable for use in all ap- 
plications. 

It is this knowledge by the water 


Every water use in heat exchange equipment justifies 


user that the water was safely de- 
livered to him that causes him to be 
indifferent to his own potential water 
use problem. Often, the utility sup- 
plies a water which is very delicately 
balanced in chemical composition 
but when it is put to use it may be 
aerated, heated, cooled or evaporat- 
ed and any one of these processes 
will materially upset that initial deli- 
cate chemical equilibrium. 

There are many methods used for 
quality correction and control, but 
no one method is applicable in all 
instances. The major methods used 
for water quality correction include 
chemical additions to the water at 
point of usage, pretreatment before 
use by removal or replacement of 
troublesome constituents, and ca- 
thodic protection applied to the sys- 
tem for corrosion control. 


Forms of Impurities 

Found in Water 

Some understanding of the forms 
of the impurities found in water is 
necessary. Most of these are called 
ions, which means they are atoms 
or groups of atoms which have lost 


Heating, Piping & Air Conditioning, September 1951 





or gained electrons and are therefore 
positively or negatively charged par- 
ticles. Those particles which have 
lost electrons are called cations and 
are positively charged, whereas those 
which have gained electrons are nega- 
tively charged and are called anions. 
Most of the constituents with which 
we are concerned in water chemistry 
are ions and result from neutral salts 
being in solution. Further, water 
analyses are based on the determina- 
tion of these ions and not on the 
combined neutral salt forms. Thus, 
calcium and sulphate are determined 
as individual constituents and it 
would be very rare that the quantities 
of each would be present in the ex- 
act amount that would require each 
fully to form calcium sulphate. 

Table 1 is a list of the chemical 
substances more commonly found in 
water. 

When a complete water analysis is 
made, the reacting quantities of the 
cations must exactly equal the react- 
ing quantities of the anions. Small 
differences within the limits of ex- 
perimental error will always appear. 
Thus, an analysis which is exactly 
balanced has probably been calculat- 
ed rather than determined exper- 
imentally. The individual quantities 
of the various constituents may vary 
over a wide range of concentrations 
and will be limited only by their 
solubilities in combination with the 
other constituents present. 


The Three 

Main Problems 

The three main problems encoun- 
tered with water usage are scale for- 
mation in the system, which cuts 
down water circulation and heat 
transfer; corrosion, which means loss 
of prime metal of the system; and 
organic growths, which may easily 
plug the entire system. Generally 
speaking, the troubles that accrue 
from water come on gradually and 
may not be recognized as existing un- 
til a series of leaks begin to occur 
or heat transfer falls off to the point 
where it is noticeable in the condi- 
tioned space or in the operation of 
the equipment. 

Seale and corrosion very rarely 
occur simultaneously. This is easily 
understood when it is recognized that 
there is generally an equilibrium 
point in the concentrations of the 
various impurities found in water 
where corrosion will occur on one 
side of the balance point and scale 


TABLE 1 — CHEMICAL SUB- 
STANCES commonly found in 
water 





Sodium, Na* 
Potassium, K* 
Calcium, Ca** 
Magnesium, Mg** 
Iron, Fe*** 
Aluminum, Al*** 
Manganese, Mn** 
Anions 

Bicarbonate, (HCOs) 
Carbonate, COs 
Hydroxyl, OH 
Chloride, Cl 
Sulphate, SO, 
Fluoride, F 
Nitrate, NOs 

Other Constituents or Values 
Silica 
Boron 
Carbon Dioxide 
Dissolved Oxygen 
Hydrogen lon Concentration, pH 
Total Solids, sum of constituents 
Hardness, calculated as CaCO, 
Alkalinity, calculated as CaCOs 





*These values are essential for evaluating water 
for heat exchange applications 


on the other side. Some years ago, 
Professor Langelier, at the Univer- 
sity of California, developed equa- 
tions based on certain constituent 
concentrations which would predict 
the probable action of the water; this 
is now known as the Langelier Index 
of Saturation. 

This index is a valuable tool for 
the water chemist, since it gives him 
a fairly accurate approximation of 
what to expect with any given water. 
The index is calculated by knowing 
the concentrations of calcium, alka- 
linity, total solids, the pH and tem- 
peratures involved. A value known 
as the pH of saturation, pH,, is de- 
termined and if this pH, is less than 
the actual pH, the water will be scale 
forming and if the pH, is higher 
than the actual pH, the water will be 
corrosive—that is, pH — pH, = Index, 
This is all very reasonable since scale 
generally occurs at higher pH values 
and corrosion at lower pH values. 

Calculation of the saturation index 
will not provide the cure for the 
problem and there are generally a 
number of alternative methods avail- 
able to provide correction. Selection 
of the best method generally involves 
such things as economics and person- 
nel responsibility for control of the 
treating process. For example, if 
the water is scale forming, it may be 
softened before use by two or three 
methods—zeolite, cold or hot lime 
process; or acid could be added, 
keeping the calcium in solution by 
reducing the pH and alkalinity, ov a 
chemical added to the water such as 
poly-phosphate which permits a su- 
per-saturation of calcium bicarbonate 


before scale forms. The method se- 
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lected for use will depend on quan- 
tities of water involved, cost of equip- 
ment, space requirements for equip- 
ment, and operating and chemical 
costs balanced against end use ad- 
vantages. 

A note of warning is in order at 
this point, and that is to maintain a 
general air of skepticism when listen- 
ing to eloquent but often unfounded 
claims. This is a harsh warning, 
since there are many competent men 
selling chemicals for water treatment. 
Generally speaking, beware of the 
chemicals sold by compound number 
or name where the specific chemical 
formula is withheld or not available 
to the buying public. There is no 
such thing, to my knowledge, as a 
secret formula and where one is 
claimed it is time to question the 
matter. 


Corrosion Control 

More Difficult 

Corrosion control is often more 
difficult to achieve than scale control. 
The bill for corrosion in the United 
States has been variously estimated 
at between $5 to $10 billion annually. 
The National Association of Corro- 
sion Engineers, with a membership 
in the thousands, attests to the com- 
plexity and severity of the problem. 

Oxygen is the principal cause of 
all corrosion from water. This does 
not mean that all water which con- 
tains dissolved oxygen is excessively 
corrosive but it does mean that if all 
dissolved oxygen could be removed 
from water before and during use, 
corrosion would be substantially 
eliminated in water systems. 

Carbon dioxide dissolved in water 
also contributes a great deal to its 
corrosiveness. The Langelier index 
is again proved valid because if the 
saturation index is positive, the effect 
of oxygen will be minimized due to 
the scale forming tendency of the 
water and the formation of a pro- 
tective coating on the metal. If the 
saturation index is negative, there 
is no natural protective film formed 
on the metal and the corrosive oxy- 
gen and carbon dioxide will readily 
attack the metal. 


A Few Specific 

Examples 

Examples of a few specific cases 
may help to emphasite the need for 
competent analysis of water and in- 
terpretations of analytical results, A 
water analysis, no matter how com- 
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CONDENSER TUBES HAD TO BE 
REPLACED about every three years 
because of perforations due to cor- 
rosion, The method of correcting the 
trouble is summarized in the text as 
Case No. 1 


plete and accurate, is worthless with- 


out proper interpretation. 


1—Cooling tower with 
shell and tube 


Case No. 
horizontal 
condensers 
The city water supply for this sys- 
tem would normally be considered 
good quality; it is low in hardness 
Icium and magnesium content), 
in alkalinity, low in total solids 
d has a pH of 9.2. The saturation 
dex is plus 0.4, which means that 
should be scale forming. The his- 
ry of this job is that condenser 
bes have had to be replaced about 
ery three years because of perfo- 
tions due to corrosion. Certain 
nstituents dissolved in water act 
s buffers to keep the pH from shift- 
g rapidly; that is, they act as a 
igh specific heat material does in 
quiring more heat for a change in 
mperature than does a low specific 
at substance. This particular wa- 
r is low in buffer salts and as it 
as circulated through the cooling 
wer, CO, and, in this case, air 
lluted with sulphur compounds 
re readily dissolved in the water, 
d the pH oftentimes dropped to 
low 7.0. At these times, the sat- 
uration index would become negative 
to the extent of 1.5 or more. 
Analysis of a number of samples 
taken over a period of days showed 
a marked increase in _ sulphates, 
which—coupled with the low pH and 
oxygen saturated water—was caus- 
ing the corrosion. The oxygen could 
not be controlled because of the aer- 
ation through the cooling tower but 
the sulphate concentration could be 
controlled by bleed from the system 
and the pH could be controlled by 
the addition of soda ash. In addi- 
tion to these controls, a polyphos- 
phate was added to provide a broader 


closed 
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base for control by providing some 
surface protection to the metal when 
the pH was below saturation and 
scale control when the pH might be 
too high. To complicate the prob- 
lem still more, the water velocity in 
the tubes of the condensers was far 
below turbulence or at least below 
adequate velocity for good heat 
transfer and chemical treating pro- 
tection. The program of treatment 
as outlined above provided consider- 
able improvement this past season 
but has not yet given perfect control. 


Case No. 2—Water cycle heat pump 
There are three wells supplying 
water for this system. Two of the 
wells are drawing water from around 
200 ft and the third at about 900 ft. 
The quality of the deep well water is 
entirely different from that of the 
two shallower wells including a slight 
temperature differential used to ad- 
yantage in the heat pump system. 
Analyses were made of these three 
well waters at the time the wells were 
completed. Although interpretation 
of these analyses showed that the wa- 
ter from two of the wells might be 
corrosive, no action was taken to pre- 
vent this possibility, due to other 
seemingly more important problems 
encountered at the time. 

In a very short time after the sys- 
tem was placed in operation (about 
two years) leaks began to develop in 
the copper tubing of the radiant 
panels. At this point, everybody 
concerned on this job wanted to 
know why and most of all what could 
be done to stop this corrosion. In- 
spection of the system showed that 
in addition to copper corrosion, there 
was also excessive corrosion in the 
ferrous portions of the system—con- 
denser tube sheets, piping, etc. 


A review of the original water 
analyses and further current analyses 
indicated quite clearly what was hap- 
pening. The deep well was used 
primarily as a disposal well in the 
summer because of temperature ad- 
vantages, and the shallow wells as 
supply. The shallow wells provide a 
very soft water with a low pH, some 
dissolved oxygen, and a high dis- 
solved CO, content—indicating an 
unstable corrosive water. All of the 
details and problems encountered 
cannot be covered here but it appears 
that almost immediate relief from 
leaks was obtained by using the wa- 
ter from the deep well in the panels. 
The deep well water is quite hard, 


has no dissolved gases and the pH 
is slightly above saturation. 

This problem has not been finally 
solved by this simple expedient of 
changing to a more desirable water. 
Because everyone connected with this 
installation is now aware of the 
problem of water usage, continual 
checking is being carried on and it 
is now indicated that there is a slow 
but steady deterioration of the deep 
well water taking place. If this con- 
tinues, it will probably require some 
rather elaborate chemical treating 
equipment and additional costs for 
chemicals and operation. 


Case No. 3—Evaporative condenser 

This need not be any specific case 
since it is a very common problem. 
The evaporative condenser is a pretty 
compact and efficient heat dissipating 
machine. The major portion of the 
heat dissipated is accomplished by 
the latent heat of vaporization of 
water and this means the loss of pure 
water by evaporation. To maintain 
a constant supply of water for cir- 
culation, fresh water has to be added 
to make up for that lost by evapora- 
tion. 

The incoming make-up water has 
all of the impurities characteristic of 
that particular supply but the water 
which evaporates takes substantially 
none of these impurities out of the 
water circulating system. As a re- 
sult of this process of evaporation 
and make-up, the impurities continue 
to concentrate in the circulating wa- 
ter unless removed. The satisfactory 
method of removal of these salts is 
to bleed or drain off a portion of the 
concentrated circulating water and 


TUBING IN RADIANT PANELS of 
heat pump system using water from 
wells began to develop leaks a very 
short time after system was put in 
operation, as explained in Case No. 
2 in text. Note tubercle above perfo- 
rated pit, and hole at lower right edge 
of tubercle 
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replace it with fresh water of a lower 
concentration, The rate of bleed 
will be determined by initial quality 
of the make-up water. A good rule 
of thumb is to bleed off an amount 
equal to half of the normal make-up 
rate. 

A specific example of trouble de- 
veloping from overdoing a treating 
job is one where a softener of the 
zeolite type was installed on the 
make-up water line to an evaporative 
condenser. The particular water in 
this case was high in sulphate and 
chlorides and when completely soft- 
ened by the removal of the calcium 
and magnesium became very cor- 
rosive. The softener eliminated the 
scale but it almost eliminated the 
evaporative condenser too. 

Another example of evaporative 
condenser trouble is one involving 
slime growths which do not require 
sunlight, as do the green algae. A 
classic case was an evaporative con- 
denser in a chili powder factory. 
The odor from the volatile oils re- 
leased. from the chili as it was ground 
was quite noticeable. In a matter 
of weeks after this system was in- 
stalled, the slime growth in the evap- 
orative condenser was _ intolerable. 
Manual cleaning was hopeless since 
the stuff couldn’t be washed out. 
Numerous chemicals were tried in an 
attempt to gain control over this 
growth, each without much success, 
and some drastically attacked the 
metal. It was finally determined that 
the growth was the result of the nu- 
trient oils in the air combined with 
the warm humid atmosphere in the 
condenser and the equipment was 
sealed up in a room to which fresh 
air was supplied from an outside 
duct. The happy ending was that 
the growth was brought under con- 
trol and now some years later there 
is no slime problem. 

This same initial mistake is now 
being repeated many times. Evapo- 
rative condensers are being used as 
exhaust fans for many conditioned 
spaces or air exhausts from food 
storage spaces where the atmosphere 
contains nutrients for slime growth. 
The moral might be: Don’t try to 
make a piece of equipment serve too 
many purposes—it might backfire. 


Additional Sources 
of Information 
Books 7S 


Hoover, Charles P.; Water Sup- 
ply & Treatment, Bulletin 211, 1946 


bed 


SLIME ACCUMULATING in evaporative condenser in a perfume manu- 


facturing plant. 


The same problem often comes up where an evaporative 


condenser is used for exhausting air from spaces where the air contains 


nutrients for slime growths. (See Case No. 3 in text) 


National Lime Association, Wash- 
ington, D. C. 

Speller, Frank M.; Corrosion — 
Causes and Prevention, 1945 Me- 
Graw-Hill, New York. 

Ryan, William J.; Water Treat- 
ment and Purification, 1946 Mc- 
Graw-Hill, New York. 

Betz Handbook of Industrial 
Water Conditioning; W. H. & L. D. 
Betz, Philadelphia. 

Water Conditioning Handbook; 
The Permutit Co., New York. 

Water Quality & Treatment; 
American Water Works Association, 
New York, 1950. 


Articles 

Hatch, G. B. and Owen Rice; 
Threshold Treatment of Water Sys- 
tems, Ind. & Eng. Chem., Vol. 37, p. 
710, August 1945. 

Feller, E. W.; Fundamentals of 
Feedwater Treatment, Power, De- 
cember 1947. 

Powell, Sheppard T., H. E. Bacon 
and J. R. Lilli; Corrosion Prevention 
by Controlled Calcium Carbonate 
Scale, Ind. & Eng. Chem., Vol. 37, 
p. 842, September 1945. 

Ibid, Ind. & Eng. Chem., Vol. 
10, p. 493, March 1948. 

Westcott, Ralph M.; Evaporative 
Condenser Scale Control, Refrig. 
Eng., July 1947. 

Ibid, Control of Condenser Foul- 
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ing; Application Data No. 46, 
Refrig. Eng., May 1949, 

Corrosion Inhibitors A Sym- 
posium on Inhibitors for Control 
of Scale and Corrosion in Water; 
Ind. & Eng. Chem., Vol. 37, p. 702, 
August 1945. 


AEC RELEASES 
GROUP OF PATENTS 
Amonc A Group of 15 patents owned 
by the U. S. Government and held by 
the Atomic Energy Commission 
which were recently transmitted to the 
Patent Office for registry and listing 
is No. 2,555,996, issued June 5, 1951, 
the inventor being R. B. Pontius. The 
needle type valve disclosed in this 
patent is useful for controlling the 
flow of corrosive gases. This valve 
has a control chamber of variable 
size with a flexible wall encompass- 
ing the flow control elements so that 
a minimum number of moving parts 
are exposed to the corrosive gases. 
The AEC will grant non-exclusive, 
royalty-free licenses on the listed 
patents, as part of its program to 
make non-secret technological infor- 
mation available for use by industry. 
Applican's for licenses should apply 
to the Chief, Patent Branch, Office of 
the General Counsel, U. S. Atomic 
Energy Commission, Washington 25, 
D.C., identifying the subject matter 
by patent number and title. 
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~ Connections to he Removed 


and Plugged, (3) 


Ingenuity Solves Piping Problem 


Truck Tire Rammed Into 36 In. Line Is Inflated, 
Blocks Off Water While Piping Changes Are Made 


IN THE PROCESS of making some re- 
visions in the piping — which were 
necessary due to enlargement of 
the power plant — at the Ford Motor 
Co. Hegewisch assembly plant at 
Chicago, we found it necessary to 
block off a 36 in. cast iron pipe line 
between the power house and the 
river. 


No Valve To 

Hold River 

We had dismantled some pumps 
that discharged into this line, and 
were required to plug the openings 
below the floor to permit refinishing 
the concrete floor. There was no 
valve to hold back the river, the line 
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By J. A. Kelleher 
Kelleher Engineering Co. 
Piping Contractors 


terminated at the river wall on a 
miter, and the bottom of the line 
at the river was 18 in. below the 
surface. The line dropped about 
10 ft in the direction of the power 
house. 

Our solution to this piping prob- 
lem was to obtain a used truck tire 
having a diameter of approximately 
36 in., as well as a wheel and a tube 
to fit. We welded a % in. steel 
plate to the wheel to make it a solid 
disc, mounted the tire on the wheel, 
and placed it — deflated — into 
the end of the 36 in. line. We 
rammed it into place with 6 x 6 
timbers. 

We then inflated the tire, using 


nitrogen, which is handled commer- 
cially in cylinders similar to those for 
oxygen. We used an oxygen regula- 
tor and hose to pass nitrogen into 
the tube. 

With 90 lb per sq in. pressure in 
the tire, we had the line drained and 
open for two days, during which 
time we carried on our work. 


Big Sigh 

of Relief 

Not a drop of water came through, 
but each of us breathed a big sigh 
of relief when we had finished and 
tested out. If we had submerged that 
power house, I guess I would still 
be running. 
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The Law and Your Profits 


HUMAN BEINGS AND mistakes are 
natural team-mates — even in the 
engineering field, where precision is 
the keyword. However, the courts 
seem somewhat kindly disposed 
toward the occasional slip-ups of 
engineers of good-will, as a recent 
case reveals. 

Wye & Zee (a fictitious name), 
consulting engineers, were retained 
by the owner of a business building, 
whom we'll call Mr. Landrich, to 
furnish plans and specifications for a 
heating system and to superintend its 
installation. The engineers stated 
that the system would be sufficient 
in size and design to heat the build- 
ing to a temperature of 70 deg. 

When the installation was com- 
pleted by a responsible contractor, 
under the engineers’ supervision, the 
system proved inadequate. Investiga- 
tion disclosed that Wye & Zee had 
made a mathematical error which 
caused the system’s failure. 

To correct this mistake, the engi- 
neers drew supplementary plans call- 
ing for additional equipment and the 
relocation of existing equipment. 
Landrich accepted these plans and 
the contractor did the work, but at 
an additional cost to the owner. 

In consequence, Landrich sued 
Wye & Zee for a sum, less the bal- 
ance due the engineers on their 
agreed fee. He did not claim that 
he was damaged by inadequate heat- 
ing between the first and second 
jobs, nor did he offer evidence that 
he would not have contracted for the 
heating system if he had known at 
the outset what it would cost when 
effectively completed. Furthermore, 
Landrich did not try to show that he 
could have obtained a heating system 
answering his needs at a cost less 





William Hurd Hillyer, author of this 
article, is a contributor to a number of 
banking and financial publications and 
has written several books on business. A 
former vice president of the Atlanta Trust 
Co., his work there gave him a practical 
legal background. 


Errors and Compensation 


than that charged him by the con- 
tractor. 

The owner’s claim for damages 
against the consulting engineers may 
be analyzed thus: Relying on the 
plans and specifications first fur- 
nished by Wye & Zee, he was erro- 
neously led to expect that under the 
original contract he would receive a 
complete and adequate heating sys- 
tem for $4602. However, to obtain 


such a heating system L«ndrich had 
been compelled to spend an addi- 
tional $1403, making it cost him a 
total of $6005. His suit was for the 
difference between what he expected 
the heating system would cost and 
what it did cost. 

Wye & Zee put in a counterclaim 
for the unpaid balance of their fee. 
They admitted their error but argued 
that they had supplied supplemen- 
tary plans which, together with their 
original plans, provided for the in- 
stallation of an adequate system. The 
engineers figured that, due to in- 
creased costs of materials and labor 
between the original and final trans- 
actions, the outlay for installing such 
a system would have been only $183 
less under plans correctly drawn at 
the outset, not the $1403 difference 
between expectation and actuality. 
Wye & Zee admitted their liability 
for the lesser sum and were willing 
to deduct it from their fee. 

The engineers won their case, both 
at trial and on appeal, though the 
higher court held that they had “neg- 
ligently” made the error. 

This error, ruled the appeals tribu- 
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nal, cost the owner the lesser amount 
named by Wye & Zee. In the opinion 
of the court, this sum placed Land- 
rich in the same position he would 
have occupied if the error had not 
been committed. A larger sum would 
have enabled him to profit by his 
engineers’ mistake. 

The agreed fee — a percentage of 
the work’s cost under the original 
plans and specifications — was not 
increased, either by preparation of 
additional plans or by increase in 
cost of the system. This was deemed 
important by the court, which held 
that the additional plans constituted 
a full, though delayed, performance 
of the engineering contract, and “to- 
gether with the original plans, ful- 
filled” the engineers’ contractual ob- 
ligation. Such performance by Wye 
& Zee, coupled with making good the 
loss arising from their neglect, en- 
titled them “to the balance of their 
fee.” 

Compensation is the basic prin- 
ciple of damages. That is to say, the 
party injured by breach of a contract 
should be placed in as good a posi- 
tion as he would have enjoyed if 
there had been full performance. He 
is not entitled, because of the breach, 
to be put in a better position. His 
compensation is for losses that are 
the natural consequences and direct 
results of the breach. 

{[Note: While this discussion applies to an 


actual case, it must be remembered that lega! 
rules vary in different states.) 


14,000 PAGES ON 

A POSTAGE STAMP 

A PAGE OF PRINT from an ordinary 
book has been reduced to such a de- 
gree that it is possible to place no 
less than 14,000 complete pages of 
print on an area the size of a postage 
stamp, according to the United States 
Testing Co. The stunt was done to 
describe the possibilities of high 
resolution photography, a specialized 
field it has recently entered. 











© Informal comment on _ heating, 
piping and air conditioning matters 
is given in this regular feature by 
Samuel R. Lewis, consulting me- 
chanical engineer and a member of 
HPAC’s board of consulting and con- 
tributing editors. He discusses this 
month the “circle of life and inven- 
tion” as applied to heating equipment 
and methods, and particularly to 
double duct arrangements for heat- 
ing such buildings as schools. 


DUCT LAYOUTS FOR 
HEATING SCHOOLS 


I AM CONTINUALLY reminded of the 
great circle of life and invention. It 
is especially noticeable in mechanics, 
and in the division of mechanics hav- 
ing to do with heating, ventilating, 
and air conditioning. There seem 
to be cycles of popularity with such 
equipment as spreader stokers, un- 
derfeed stokers, downdraft furnaces, 
Scotch marine boilers, horizontal re- 
turn tubular boilers, ete., for ex- 
ample. 

Some 50 or 60 years ago, an all- 
indirect warm air heating system for 
public buildings, such as schools, was 
popular. That was in the compara- 
tively early days of automatic tem- 
perature regulation. 

Temperature control in such sys- 
tems sometimes was achieved by us- 
ing double air supply ducts, often 
made of masonry, below the main 
floor and occupying the full width 
of the corridors, 


FIG. 1—DOUBLE DUCT arrange- 
ment as used for heating schools . . . 
FIG. 2—KEEPING THE WARM and 
less-warm air chambers close to the 
fan and heaters, as indicated here, re- 
duces the objectionable heat transfer 
from the warm to the cool duct . . . 
FIG. 3—IN THIS SCHEME, there is 
a steam or hot water coil at the base 
of each flue or near the air supply 
entry to each room. 
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. + + + + pertinent comment on practical problems 


There would be a warm air cham- 
ber, perhaps 3 ft high for a large 
building, separated by a deck from 
a relatively cool air chamber be- 
low it, frequently two-thirds as high 
as the warm air chamber — as sug- 
gested in Fig. 1. When these ducts 
came to the base of a vertical flue, 
the flue had openings to both ducts, 
each fitted with a damper so ar- 
ranged that as the warm air damper 
opened, the cool air damper closed 
commensurately. A thermostat in 
each room served by each flue was 
expected to adjust the interlocked 
dampers. 

The scheme worked fairly well in 
small buildings. If the superim- 
posed ducts were long, however, the 
transfer of heat from the warm air 
duct to the cool air duct, through 


Heater 


SYP ASS 


the dividing deck, reduced the tem- 
perature differential between the two 
kinds of air to such an extent that 
the rooms most remote from the sup- 
ply fan were very slow to heat, and 
having been heated, were very slow 
to cool. 

Sometimes this scheme was used 
with metal ducts along the basement 
ceiling. In such installations, the 
rate of heat transfer through the 
metal deck or barrier was even more 
rapid than it was with the masonry 
ducts and the masonry deck. 

The double air duct arrangement 
occasionally is employed in short 
lengths, but I had considered it to 
be obsolescent. Recent articles, how- 
ever, have brought the news of the 
“rediscovery” of the double duct sys- 
tem and its use for heating, by warm 
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air furnaces, a long, single story, 
modern school building. 


Keep Chambers Close 

To Fan and Heaters 

A design that is perhaps more 
likely to be troublefree and that 
would require no more metal would 
be one which kept the two chambers, 
one of warm air and one of less- 
warm air, close to the supply fan 
and to the heaters, as per Fig. 2. The 
heaters could be either furnaces or 
steam coils. 

The same double mixing damper 
may be used as with the double duct 
system, but each damper may be 
connected with its respective flue 
by a single horizontal duct. The 
ducts vary in length as the flues or 
rooms differ in distance from the sup- 
ply fan and the two chambers. The 
ducts may be somewhat larger in 
cross section as the distance increases, 
and may be smaller if the flues are 
nearby. 

The objectionable transfer of heat 
the other, even 


from one duct to 


though the separate ducts are side 


Special Heating and Cooling Systems 
Serve Mobile Army Mapping Units 


SPECIALIZED REQUIREMENTS of the 
U.S. Army Corps of Engineers map- 
ping units are met by a complete 
heating, cooling and ventilating sys- 
tem serving a standard map repro- 
duction van-type body mounted on a 
standard military truck chassis. 

The major components of the sys- 
tem are mounted over the cab in an 
aluminum shell constructed over 
welded steel structural supports and 
the ventilating system is located with- 
in the van. The heating system uti- 
lizes a gasoline burning aircraft heat- 
er. An axial flow blower, driven by 
a \4 hp, 24 volt, d-c motor serves in 
the heating cycle and for the cooling 
cycle air supply. 

Diffusion of cool or warm air is 
accomplished by a system of air 
ducts and air diffusers mounted on 
the ceiling and along the lower front 
panel of the van. The system can 
be regulated to provide the mixture 
and circulation of air desired. This 
method provides uniform heating of 
the van interior from floor to ceiling. 
The air cooling system, like the heat- 
ing system, is thermostatically con- 
trolled. 

Safety was one of the major con- 
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by side, is much less rapid than is 
the case with the double duct scheme 
where the cool air has so much chance 
to gain heat from the bottom of the 
warm air duct. 


Heating Coil in Flue 

for Each Room 

One way to dodge the trouble, not 
possible with warm air furnace sys- 
tems but suggested in Fig. 3, is to 
deliver all of the air through a single 
duct, at a temperature of about 60 
deg, and to warm it further, say to 
120 deg, with a steam or hot water 
coil at the base of each flue or near 
the air supply entry to each room. 
The thermostat in the room may then 
open or close the supply valve to the 
heating coil. 

The air introduced into the room 
most distant from the supply fan will 
be — with this plan — as warm or 
as cool as that introduced into the 
nearest room. Adaptations of this 
general arrangement have been used 
for many years in a number of pub- 
lic schools, notably in Chicago and 
in Toledo and Columbus, Ohio. 


siderations in the design of the heat- 
ing system. Since the heater draws 
its fuel from the truck gas tank, the 
danger of fire caused by filling heat- 
ers while in operation is eliminated. 
In addition to this, the combustion 
chamber is equipped with a safety 
drain which prevents the accumula- 
tion of unbarned 
gas. A drainage 
line extends from 
the heater down 
to the chassis of 
the truck, dis- 
charging its con- 
tents, if any, on- 
to the ground. 
The danger of 
carbon monox- 
ide being intro- 
duced from the 
heat exchange 
chamber or from 
the exhaust of 
the heater into 
the van body has 
been minimized. 
The heater is 
capable of un- 
attended 
tion through the 


operat- 
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use of thermostatic controls. 

Map reproduction by the litho- 
graphic process in arctic areas pre- 
sents some major problems, foremost 
of which is maintaining the necessary 
range of temperature and humidity 
within which operations must be car- 
ried on. In fact, no matter where 
reproduction equipment is set up, 
if the working temperature is allowed 
to drop below plus 50 F, the reaction 
of chemicals slows up, equipment 
gets too cold to operate and the effi- 
ciency of operators is greatly 
lessened. If the temperature drops 
much lower, photographic and litho- 
graphic reproduction become prac- 
tically impossible. 

Reproduction trains for the pro- 
duction of military maps in the field 
are composed of a number of individ- 
ual vans each housing equipment 
required for one or more of the 
component steps of the lithographic 
process such as the camera section, 
plate processing and map layout. 
To assure maximum efficiency and 
quality it was necessary to develop 
a means of maintaining constant 
temperature and humidity control. 

The new design adequately handles 
the situations under which the vans 
must operate. At temperatures down 
to -70 F, the heater can be started 
and will heat the van interior to plus 
65 F within 1 hr from the initial 
cold start using 100 percent outdoor 
air. Recirculated air can also be 
used, as can a mixture. 

[Photo courtesy Anemostat Corp. 
of America]. 


MAJOR COMPONENTS of heating, cooling and venti- 
lating system ate mounted over the truck cab. 








“Tips” on 


Valve Piping 





Valve Body Is Wrenches Strain and 
Not Strained “Twist” Body Out of True 








Valve Body Is Neither 
Crushed or Strained Valve Body Is “Crushed” Valve Body Is “Twisted” 








3-WAY VALVE 


Pipe Threads Too “Long.” Pipe Threads Too “Long.” 
Wrench “Twists” body. Pipe “Jims” Seat. Pipe “Jims” Seat. 
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Questions ON heating, piping and 
air conditioning asked by HPAC’s 
readers are answered here each 
month. We hope you find these 
practical comments of regular in- 
terest. Why don’t you contribute 
either a question, or an answer to a 
published question, for next month’s 
issue? We'll be glad to hear from 
you. Just address the Editor, Heat- 
ing, Piping & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2, Illinois. 


VENTILATING, COOLING 

A LAUNDRY 

A CONTRACTOR READER of HPAC has 
a customer interested in ventilating 
or cooling his laundry in Ohio. This 
reader asked for comment on how 
such a job might be done, and in- 
quired if evaporative cooling has 
ever been successfully applied to 
an instalJation of this kind. We 
asked W. F. Archibald, department 
of production and_ engineering, 
American Institute of Laundering, 
and Samuel R. Lewis, consulting 
engineer, and a member of HPAC’s 
board of consgJting and contributing 
editors, to discuss this question. 
Their remarks follow. 


We HAVE NoT published anything 
regarding the ventilation or cool- 
ing of laundries as each problem is 
entirely different due to structural 
differences in the buildings as well 
as climate differences. Air condi- 
tioning, in general, has proved too 
expensive to be practical in a laun- 
dry. 

We know of no installation which 
uses evaporative cooling, as this 
system would increase the moisture 
content of the incoming air. The 
problem of air conditioning a laun- 
dry is not as much a matter of tem- 
perature as it is humidity. The 
moisture must be removed, and this 
alone would make for better working 
conditions in most cases. In some 
areas, cooling must also be consid- 
ered; however, cooling alone does 
not give enough benefit to warrant 


the expense. 
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In the only system approaching 
evaporative cooling of which I know, 
the air is drawn through a tunnel 
before going to the laundry. The 
walls of this passage are lined with 
coke and well water is allowed to 
filter through the coke to cool the 
walls and thereby cool the incom- 
ing air. This is more of a heat ex- 
change (rather than evaporative) 
type of installation, as the cooling 
water does not come in contact with 
the incoming air so as not to increase 
the moisture content. 

Individual systems have been de- 
signed to fit particular plants which 
bring in cool air and, by means of 
duct work, openings are provided 
which direct the cool air onto opera- 
tors or into restricted areas so as to 
control the passage of air through 
the area, then onto the machines and 
up to an exhaust fan. 

Ventilation, in general, is usually 
figured by a rule of thumb which 
varies from 12 to 30 changes of air 
per hour. The minimum is neces- 
sary for the ideal day and the maxi- 
mum for a day when air is heavily 
laden with moisture. 

The tumbler area should have an 
air change at least every three min- 
utes. The flatwork area should be 
exhausted at least once a minute. 
The washroom area should have an 
air change at least every five minutes. 
Press areas should be exhausted 
every four minutes. 

With these figures, unit coolers 
for operator comfort sometimes are 
installed, but an economical method 
of conditioning such a large volume 
of air at reasonable costs has not 


as yet been devised.—W.F.A. 


OCCASIONALLY, WE RECEIVE an in- 
quiry as to whether evaporative cool- 
ing for some too-hot room or build- 


ing is practicable. Before attempting , 


an answer, we must be told the gen- 
eral location of the project and 
must learn the character of oc- 
cupancy. 

For example, evaporative cooling 
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in the Southwest undoubtedly ac- 
complishes worthwhile cooling in 
hot weather when the humidity of 
the atmosphere is low and as a re- 
sult it is anxious to absorb moisture. 
For every pound of water or water 
vapor that the air absorbs, there is 
1 deg of temperature reduction di- 
vided between the air and the re 
Thus, the water 
drinking 


maining water. 
in the porous 
water jars that hang in the shade 
of southwestern ranch house porches 
becomes delightfully cool. 

Many Arizona homes have electric 
fans that induce air currents through 
water-wetted open mesh receptacles 
that hold coarse fibers like excelsior 
or spun glass or slag. 

In Ohio, on the other hand, no 
great success has been attained (to 
my knowledge) by direct evapora- 
tive cooling. This is because of the 
very much higher relative humidity 
prevalent in that area. We do em- 
ploy indirect evaporative cooling 


crockery 


very extensively, however, with un- 


qualified success. 

By indirect evaporative cooling, 
I mean that we operate a mechanical 
refrigerating compressor and change 
the state thereby of a refrigerant 
gas to a liquid. Heat released by the 
change of state is transferred to 
water at a temperature much warmer 
than is of any use in cooling a man 
for his comfort. The liquid refrig- 
erant then is allowed to expand back 
to a gas and in so doing becomes 
cold enough to cool air down to 
comfort temperature. 

The hot water that helped change 
the refrigerant from gas to liquid is 
sprayed into the ordinary outside 
air and will be cooled down to. the 
air temperature by transfer to the 
air and will be cooled still further 
by evaporation of part of the water, 
so that a well sprayed cooling tower 
can chill the water to within about 
5 deg of the outdoor air’s wet bulb 
temperature. This slightly involved 
process can fairly be called indirect 
evaporative cooling. 

Our friend wishes to reduce the 
temperature in an Ohio laundry by 
evaporative cooling. The air with- 
in laundries usual'y is very damp, 
approaching 100 percent relative 
humidity. We can’t reduce the tem- 
perature of such air appreciably by 
transferring moisture out of some 
of it into more of it. 

I have cooled large and busy 
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laundries acceptably by transferring 
moisture out of some of the hot in- 
terior air to the outside air. In other 
words, great improvement can be 
gained by delivering uncontaminated 
outside air into the laundry at notice- 
able velocities in such manner that 
it blows over the bodies of the 
people at work. The relatively cool, 
relatively dry, new air from outside 
displaces the hot moist air which is 
thrown away, usually through ex- 
haust openings far overhead. 

In one plant, some of the hot 
overhead air regularly is mixed with 
the new air, through thermostatically 
controlled dampers, so that the tem- 
perature of the air delivered to the 
workers is not too cool. In this 
plant, where we handle about 3 cfm 
of air per sq ft of floor, we find that 
the employees demand operation of 
the cooling system even during the 
coldest weather, since the surplus 
heat from the laundry operations 
warms the necessary volume of new 
air at no cost for fuel and does im- 
prove health and comfort and pro- 
duction.—S.R.L. 


ONE BIG PUMP OR 
FOUR SMALL ONES? 


IN HIS QUESTION published in the 
August HPAC, “E.R.” asks for com- 
ment on the matter of installing 
four small circulating pumps or one 
large one for a four-zone radiant 
heating system in a new church. 

Deciding to install one large pump 
or a number of small ones on a 
zone job is often difficult, as many 
times the advantages in each case 
are balanced. 

“E.R.” mentions a “radiant” heat- 
ing system (which I assume means 
pipe or tubing in the floor or ceil- 
ing) and he also mentions that the 
system will consist of four zones. 
If this implies four separate room 
temperature control areas and if 
constant circulation of water through 
the panels is preferred, I believe 
there is no choice but four separate 





pumps. 

If water is circulated constantly, 
it is of course necessary to vary the 
water temperature in relationship to 
the heating requirements. If there 
are to be four zones, it is safe to 
assume there will be times when 
four different water temperatures 
are needed. 

The customary method of varying 
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water temperature with constant op- 
eration of the pump is the installa- 
tion of a valve or valve and bypass. 
Thus, either water is circulated 
through the boiler and heated, re- 
circulated through the panels, or 
circulated through a combination 
of the two circuits. The control 
of the valve may be “outdoor” or 
perhaps by an indoor thermostat. 

If the job is attempted with one 
pump and four valves, there is a 
danger of overheating as a result 
of the mixing of return water from 
any zone calling for heat with water 
supplying a zone needing no heat. 

As an example, if Zone A is call- 
ing for heat and its valve is open, 
water may be supplied to that zone 
at 140 F. If the temperature drop 
through that zone is 20 deg, the 
return water will of course be 120 
F. At the same time, it is possible 
that Zone B requires no additional 
heating and its valve is closed. How- 
ever, water from Zone A returning 
to the common return header will 
be distributed, in part at least, to 
Zone B through its bypass. Thus, 
although Zone B may require water 
no higher than perhaps 90 deg, it 
could easily be supplied with water 


-up to 120 deg and, as a result, will 


overheat. 

The foregoing is rather obvious, 
and of course there are other factors, 
such as total horsepower require- 
ments, service and maintenance of 
equipment that should be considered. 
However, more should be known of 
the job in question before these fac- 
tors can be weighed.—G.W.B. 


HOW WE FILE 
TECHNICAL DATA 


How To FILE technical information 
from articles appearing in HPAC and 
other magazines, data from manu- 
facturers of equipment, and ideas and 
suggestions from other sources was 
the subject of “G.W.’s” question in 
the June issue. 

Our filing system is based on the 
ASHVE’s Heating, Ventilating, Air 
Conditioning Guide. Product infor- 
mation is filed according to the 
“index to modern equipment” given 
in that handbook. A file folder is 
made up for each heading to receive 
clippings, etc., referring to such prod- 
ucts and their application. Manu- 
facturers’ catalogs are placed behind 
the appropriate file folders. 

Technical information is filed on 





HOW DO YOU HEAT 

A TURKISH BATH? 

You are invited to answer the 
following question from a read- 
er of HPAC. Please address 
your reply to the Editor, Heat- 
ing, Piping & Air Conditioning, 
6 N. Michigan Ave., Chicago 2. 

“Have you any record of 
published information on the 
subject of heating Russian or 
Turkish baths? 

“I would appreciate any ref- 
erences on this type of installa- 
tion, or comments on the prop- 
er methods of design and ap- 
plication.” —A.T.F. 











the basis of the chapter headings in 
the Guide. These file folders are 
alphabetically arranged in with the 
product files. 

Thus, our copy of the 
serves not only as a source of techni- 
cal information, but also locates ad- 
ditional or supplementary data in our 
files. Since the Guide lists manu- 
facturers of various products, we can 
check to help make sure our files are 
complete. 

The index to the technical data 
section is invaluable in locating that 
article we filed away two years ago 
on “anesthetics”, (“Chapter 7 — Air 
Conditioning in the prevention and 
treatment of disease”). Where would 
you file something like this and ex- 
pect to find it quickly without some 
reference index?——-W.N.D. 


Guide 


NEW BOOK PUBLISHED ON 
GERMAN HEATING DESIGN 


REFERRING TO THE question from 
“M.A.Y.” in the April HPAC about 
the Rietschel-Brabbee method of de- 
signing heating systems and sizing 
piping, this is also used here in Hol- 
land and I have a copy of the book 
The difference between 
(non-English) and 


on my desk, 
the European 
American measuring systems makes 
a comparison between the method 
and that used in the United States 
rather difficult. 

I know, however, that a new re 
vised edition was issued in 1950 by 
the Springer Verlag, Berlin, Got- 
tingen, Heidelberg. The title is now: 
H. Rietschels Lehrbuch der Heiz- und 
Luftungstechnik, by Heinrich Grober, 
F. Bradtke. 

If I can be of further help in thi 
matter, let me know.—J.C.H.R.S. 
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Heat Pump Application to a 
Newspaper Plant 


By J. Donald Kroeker*, John H. Bonebrake**, and James A. Melvin‘, 


SUMMARY — In this paper the 
authors describe the application 
of a water-to-water heat pump 
for complete air conditioning of 
a newspaper plant and office 
building. Among _ innovations 
described are use of well water 
for pre-heating and pre-cooling, 
the recovery of heat from ex- 
haust air, and a completely auto- 
matic control system, even to the 
point of starting and stopping 
the centrifugal refrigeration 
equipment. 


THE new Oregonian Building (Fig. 
1) in Portland, Ore., completed in 
June 1948, was built specifically as 
a production plant for a modern 
newspaper with a daily circulation of 
219,000 and a Sunday circulation of 
276,000. It contains offices for edi- 
torial and business personnel asso- 
ciated with the production plant, and 
houses a radio station and studios 
connected with the publishing oper- 
ation. The building extends five 
stories above, and two below ground 
level, and occupies completely a 200 
x 200-ft city block. . It is a solid 


Member of ASHVE 


*Consulting Engineer 4 
fember ot 


**Ottice of J. Donald Kroeker. 

ASHVE 

tChief Operating Engineer, Oregonian Building 
Presented at the Semi-Annual Meeting of Tut 

American Soctery oF HEATING AND VENTI- 

LATING ENGINEERS, Portland, Ore., July 1951 


Portland, Ore. 


block building designed specifically 
for newspaper production and cen- 
sequently does not contain ventilat- 
ing courts. It has a floor area of 
220,000 sq ft and a volume of 4,270,- 
000 cu ft. It is of steel and rein- 
forced concrete construction and is 
faced with sandstone, granite, and 


fixed, double-pane windows, the ex- 
terior panes of which are of heat- 
absorbing glass. 


Building Use Diverse 

The east half of the building is 
devoted largely to the industrial 
processes of producing the news- 


Fig. 1 — The Oregonian Building from the pressroom side 
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Fig. 2— Loading docks in drive-through 
passage 


paper. It contains the presses, and 
extensive paper storage area on the 
lowest floor; a loading dock on an 
open drive-through court (Fig. 2) on 
the first intermediate level; a mailing 
room the full width of the building, 
directly above the pressroom; stereo- 
type, linotype and etching depart- 
ments above the mailing room; and 
employees’ service areas above these 
mecha departments. In all ex- 
cept the last mentioned space, no 
finish is provided on the concrete 
structure. 

In the west half of the building 
there are shops, mechanical rooms, 
and an auditorium in the two floors 
below the street level. The business 
office, home maker’s quarters, audi- 
torium, and the bookkeeping and 
classified advertising departments are 
located on the first two floors above 
the street. The third floor contains 
executive and editorial offices, news 
rooms, photographic laboratories, and 


a library. The fourth and fifth floors 
are occupied by the broadcasting 
studios (Fig. 3) offices, and broad- 
casting equipment and mechanical 
equipment rooms. Except for those 
below the street floor, these spaces 
are finished in a conventional man- 
ner including acoustical board on 
metal lath and plaster ceilings. 


Air Conditioning Necessary 


The design of the heating and air 
conditioning system was based on 
temperatures of 10 F for heating and 
95 F dry bulb with 70 F wet bulb 


Table 1 — Building Requirements in 
Mbh 


Nature 


AtioF | At4oF 
Building loss or gain 3500 i250 
Ventilation Air 5700 1250 


Total 9200 2500 


for cooling, the basis used in Port- 
land, and discussed in a previous 
paper’. The average winter temper- 
ature of 49 F is significant in study- 
ing heat pump system design for 
maximum practical economy. 
While the Portland climate is rel- 
atively mild and air conditioning of 
office buildings is not general prac- 
tice, it was necessary to use complete 
air conditioning in this building be- 
cause ventilating courts had been 
eliminated to facilitate uninterrupted 
flow of material in the mechanical 


‘Exponent numerals refer to References. 


Fig. 3 — Modern broadcasting studios on fourth floor 


1000 Mbh 
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OUTSIDE TEMPERATURE Deg & 
Fig. 4 — Heating and cooling load curve 


processes of publication. In addi- 
tion, as the structure is designed for 
heavy loads, deep steel beams had to 
be used and these prevented adop- 
tion of an all-air heating and air con- 
ditioning system. 

Heating by air could be properly 
applied in the press, linotype, stereo- 
type, and mailing rooms. In the 
west half, largely housing office 
areas, it was necessary to use a split 
system, consisting of ceiling panels 
for base heating and an air distribut- 
ing system designed for air condi- 
tioning and control of space tempera- 
tures. A brief description of some 
of these systems may contribute to- 
ward a better understanding of the 
heat pump application. 


System Requirements Varied 


Ten air conditioning units supply 
air at a rate of 204,000 cfm, 99,000 
cfm of which is recirculated. Because 
of the diversity of conditions and the 
use of various spaces, 90 zones are 
provided for temperature control. All 
outside air and recirculated air is 
passed through electrostatic air fil- 
ters. 

Each of 10 air conditioning units 
is separately controlled by a pro- 
gram clock, since a newspaper plant 
operates around the clock and the 
different departments have varying 
periods of occupancy and use. 
Eight of the units are of double- 
plenum type with bottom location | 
of cooling coil and cooling plenum 
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and top location of heating coil. In- 
dividual zones are connected by 
separate ducts to each plenum. The 
temperature in individual zones is 
regulated by mixing dampers con- 
trolled by room thermostats. Thermo- 
stats in all rooms connected to one 
air conditioning unit are interlocked 
so that the room requiring the great- 
est amount of heating will control 
the warm plenum temperature, and 
the one needing the most cooling 
will control the cool plenum tempera- 
ture. 

In general, humidity control was 
provided as a high limit only in 
that no attempt was made to humidi- 
fy, except in the pressroom. Thus, 
one humidistat for each unit main- 
tains a maximum of 55 percent rela- 
tive humidity in the space served 
by that unit. In the main pressroom 
where it was desirable to maintain 
75 F dry bulb and 55 percent rela- 
tive humidity, with little variation, 
full humidity control was necessary. 

It will be observed that the several 
heating and air conditioning systems 
are conventional in most respects. 
An exception is the use of coils to 
recover heat from exhaust air, prac- 
ticable only with a low temperature 
medium, such as is available in the 
use of the heat pump. 


After the requirements and neces- 
sary heating and conditioning equip- 
ment were established as described, 
the heating and cooling loads were 
analyzed as shown in Table 1 (Fig. 
4). 

The cooling demand of 6,000 Mbh 
was taken as 30 percent under the 
aggregate computed heat gain, be- 
cause a considerable diversity in op- 
eration of units, although indetermi- 
nate, was expected, and because cool- 
ing loads are less than computed heat 
gains.* 

Heat Pump Feasibility 

Established 


While early indications were that 
an application of a heat pump to the 
building systems! appeared economi- 
cally practicable, giving promise of 
providing the lowest available oper- 
ating costs, the decision to use the 
heat pump was delayed until a com- 
plete analysis could be made. A 
summary of this analysis is shown 
in Table 2 and is based on well water 
availability and temperatures reason- 
ably assured by previous experience 
with wells in the general area. The 
analysis indicated that the contem- 
plated application could result in a 
heat pump load of 4,000 Mbh for 


Fig. 5 — Mechanical room with heat pumps at left, circulating pumps beyond 
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Fig. 6 — The system nerve center is 
panel board opposite heat pump 


cooling and 4,800 Mbh for heating, 
providing that well water was used 
for the bulk of the pre-heating and 
pre-cooling of ventilation air, as well 
as for series flow through the evapo- 
rator and condenser during periods 
requiring cooling only. 

Elements of the heat pump system 
include drilled wells to provide the 
well water which serves as the heat 
source; deep well pumps; a sand- 
settling, or surge tank for well water; 
three so-called settling tank pumps 


Table 2 — Heat Balance at Two Condi- 
tions in Mbh 


| Heating at 10 F | Heating at 49 F 


Item Heat Energy Heat | Energy 
Ob Re Ob Re 
tained | quired | tained | quired 


Heat Pump 4800 1640 1800 360 


Well Water Pre 


Conditioning 43200 
Recovery from 

Exhaust Air 1200 
Totals 9200 


Less Cooling 
By-Product 


Net Enerey 
Required 


Table 3 — Well Characteristics 


Total Pumping Data 
” = Flow Head 
(Gpm) (Fe) 


Temp 
(F deg) 


DP-1 235 600 145 $4 
DP-2 204 600 142 35 
DP-3 930 500 263 38 


111 








Ge JOURNAL 
SECTION 














= 
a 


% 
| 

x7 

vie F 


‘ 


Sil 





ono 











os 
tee 








. 
Pa 
T 




















o — 
_— 
ote 

















Fig. 7 — Cycle 1, flow diagram, heating load the greater 


to introduce well water into the pip- 
ing system; two heating pumps; two 
well-water circulating pumps; two 
cooling pumps; two refrigerant com- 
pressors with heat exchangers (Fig. 
5); and various automatic sequence 
and temperature contro] devices (Fig. 
6). 


Heat Source Developed 

Experience with wells in down- 
town Portland indicated that water, 
at about 55 F, should be available 
in a relatively impervious formation 
at a depth of 200 ft for use in con- 
densers during cooling. It also indi- 
cated that warmer water should be 
available in a pervious formation at 
about 500 ft. It was considered that 
two 200-ft wells at 55 F, and one 500- 
ft well at 57 F, should be available, 
the latter for use as a heat sink dur- 
ing cooling. Since it was not possible 
to determine drift between the 200- 
ft wells, disposal to sewer was con- 
templated during use of the deeper 
well. Actual well conditions devel- 
oped are shown in Table 3. Wells 
DP-1 and DP-2 were used to supply 
water during cooling (with disposal 
to DP-3). Well DP-3 was used for 
heating, the water being finally dis- 
charged to sewer although this in- 
curred a city sewerage charge. 

All pumps used were standard 
centrifugal units with constant-speed 
electric motors. They were installed 
in vertical groups for simplified pip- 
ing and space saving, with each group 
having one stand-by pump. The 
settling tank pumps, mounted over 





112 


the settling or well-water receiving 
tank, were equipped with automatic 
primers. 

Well water circulating pumps (a 
relatively minor investment) were 
provided to precondition ventilating 
air during both heating and cooling 
and thereby reduce the load and re- 
quired capacity of the heat pumps 
~(as ‘shown in Table 2). 


Operation Under Unusual 
Conditions 


The refrigerant compressors (us- 
ing Freon 11) are of the centrifugal 
true-volute type, with wound rotor 
motors on 12-step controllers, and 
suction dampers for operation below 
surge points. The ancillary heat ex- 
changers are standard shell-and-tube, 
multi-pass units, designed especially 


for the application. Nominal capac- 
ity of each assembly is 275 tons. 
They operate under two unusual con- 
ditions: 


1. These heat pumps are probably the 
first of this type that are provided with 
safe sequences to permit fully automatic 
operation. 

2. Since panel heating was a requisite, 
and the ceilings in which the coils were lo- 
cated are finished with acoustical board, a 
high panel water temperature, or a high 
condenser water leaving temperature, was 
required. Consequently, it was necessary 
to select refrigerant compressors and their 
heat exchangers for a leaving water tem 
perature of 135 F, higher by 30 deg than 
prior normal applica- 


such machines in 


tions. 


Flow Diagrams Traced 


Control equipment provides, in ad- 
dition to automatic start, for auto- 
matic sequence selection by an out- 
side thermostat and water tempera- 
ture levels. It also provides for auto- 
matic reset of leaving condenser 
water temperatures by an outside 
thermostat. 

Operation of the heat pump and 
the systems served are shown in three 
flow diagrams. For convenience, 
they are designated as three cycles 
specifically: 


1. Cycle 1, Heating load the greater, 
Fig. 7. 

2. Cycle 2, 
greater, Fig. 8. 

3. Cycle 3, Cooling above 75 F, Fig. 9. 


Heating, with cooling the 


Actually, as such, there are no 
cycles. Changeover from one se- 


















































Fig. 8 — Cycle 2, flow diagram, heating, with cooling the greater 
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quence of water flow to another is 
made automatically as certain con- 
trol points are reached. This is 
determined by sequence and _ heat 
pump controls mentioned. These 
diagrams show the significant valves 
and controls only. Piping and equip- 
ment not in use during a cycle are 
shown unconnected or deleted to 
simplify study. 


Cycle 1: Well water is pumped 
from DP-3 at 58 F into the settling 
tank and from there a pump supplies 
it to the suction line of a cooling 
pump. This pump then supplies it 
to the evaporators, where a portion 
of it is discharged directly to the 
sewer through a pressure relief valve, 
S6. The remainder is conveyed to 
cooling coils of the air conditioning 
systems and is discharged to the 
sewer through pressure relief valve 
Sl. During this cycle, the heat- 
ing circuit is closed. In the cycle, 
water is conveyed by a_ heating 
pump to the condensers, where it 
picks up heat and flows to the heat- 
ing coils and the heating panels, and 
finally back to the pump. 

A well water pump takes water 
from the settling tank during the 
cycle, conveying it through the heat 
recovery coils in exhaust air streams, 
where it is heated to 62 or 63 F, then 
to the pre-conditioning coils and 
finally through pressure relief valve 
S7 to the sewer. At 10 F outside 
temperature, the discharge to sewer 
is at 40 F. 


aC) 
"G: 


Flow data and progressive water 
temperatures in each circuit are 
shown in Fig. 7 for this cycle. When 
cooling exceeds heating, which occurs 
when the outside temperature rises 
to 52 F, valves are automatically re- 
positioned and pumps automatically 
operated to provide Cycle 2. 

Cycle 2: Circuits in Fig. 8 apply 
during heating above 52 F outside 
temperature, when the cooling re- 
quirement exceeds the heating de- 
mands. Well water from DP-1 and 
DP-2 is supplied to the settling tanks. 
Pumps introduce 54 or 55 F water 
to the suction of a heating pump, 
which conveys the well water to a 
condenser and open heating circuit. 
At this time, the panel heating sys- 
tem is off so that the water leaving 
the condenser flows to the heating 
coils and from these the excess water 
is discharged to the casing of DP-3 
through a relief valve S2. 

The cooling circuit is closed during 
this cycle. Water is circulated by a 
cooling pump through the evaporator 
and the cooling coils in a closed sys- 
tem. The well-water recovery and 
pre-conditioning system is not in 
operation, because the outside air 
temperature is too close to the water 
temperature to permit advantageous 
operation. When the outside temper- 
ature rises to 75 F, and no further 
heating or heating-up can be re- 
quired, valves are automatically re- 
positioned and the pumps change 
to the operation shown to provide 
Cycle 3. 


Fig. 9 — Cycle 3, flow diagram, cooling above 75 F 
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Cireuit Reduces Load 


Cycle 3: The heat pump operated 
for cooling alone is shown in Fig. 9. 
DP-1 and DP-2 pump the respective 
wells to the settling tank in this cycle, 
while the cooling pumps and _ the 
heating pumps are idle. The settling 
tank pumps send well water directly 
to the evaporators at 55 F, and from 
these the cooling coils of the several 
units are supplied. They discharge 
through the condensers to pick up 
rejected heat, and then through re- 
lief valve S5 to the casing of DP-3 
at 73 F at design conditions. 


A well water pump also provides 
55 F water to precondition ventila- 
tion air, by-passing the recovery coils, 
which provide no advantage, and 
discharging through relief valve S7 
to the casing of DP-3 at about 62 F. 

This cycle reduces the load on the 
heat pumps from the design value of 
6,000 Mbh to 4,000 Mbh. Only a 
part of the reduction is due to the 
well water pre-conditioning circuit. 
The major reduction is accomplished 
by use of return of water from the 
coils to the condenser, instead of to 
the evaporators, thus providing a 6 
deg lower temperature of water en- 
tering the evaporators. 


In all cycles, the start is automatic, 
and is at the command of the time 
clock on any of the 10 air condition- 
ing units, with the result that the 
central equipment operates when any 
one of the conditioning units starts. 
Water temperatures are maintained 
automatically according to outside 
temperatures and are controlled by 
means of industrial controllers hav- 
ing thermostatic elements in the dis- 
charges of condensers and evapora- 
tors, shown as 7, and 7, respective- 
ly, the latter maintaining a constant 
value of 42 F. 


T, controls the capacity of the unit 
or units in operation by increasing 
or decreasing the speed of the wound 
rotor motors, which drive the com- 
pressors, and also by operation of the 
suction dampers to the compressors. 
T, in the condenser discharge, reset 
by an outside thermostat, controls the 
amount of well water introduced and 
determines the circuit into which well 
water is introduced. 
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Coefficients of Performance 

Analyzed 

With the heat pump system ar- 
ranged as indicated, coefficients of 
performance, COP, were computed 
during design, to determine thermo- 
dynamic characteristics and econom- 
ical efficiencies of the heat pump 
system and its component parts com- 
pared with systems employing con- 
ventional heat sources, such as 
boilers or district steam mains. 
Values in Table 2, extended, pro- 
vided the basis for such analysis. 

The job coefficient was computed 
as the ratio of the total heat used in 
heating the building and in heating 
the air going into it as related to 
the total electrical energy used by 
the system in producing that heat. 
All units of heat and electricity are 
expressed in Mbh (thousands of Btu 
per hour). 

The three main sources of heat 
listed are the heat pump, well water 
for preconditioning, and exhaust air 
heat recovery. Power to auxiliaries 


included with power to the heat pump 
under energy required is power for 


a cooling pump, settling tank pumps, 
a heating pump, and half of the 
power for the deep well pump. The 
other half of the power for the deep 
well pump, and two-thirds of that 
for well water pumps, are included 
under energy required for the well 
water pre-conditioning system. 

The other third of the energy re- 
quired by the well water pre-condi- 
tioning system was charged to the 
recovery system, since approximately 
that portion of the energy was re- 
quired to circulate the water through 
the recovery coils. In addition, half 
the energy required for the exhaust 
fans was charged to the recovery sys- 
tem, as the coils increased static 
pressures on the fans by about that 
amount. 

Except as described for the re- 
covery system, energy for the fans is 
not included under required energy, 
since they would have required about 
the same power input, regardless of 
the heat source. Power to heating 
and cooling pumps might also be 
properly exempted, but is included 
in the interest of conservatism, and 
to avoid additional complexities in- 
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Fig. 10 — Graph of coefficients of per- 
formanee and degree days at average 
daily temperatures of 1949 


volved in considering partial loading. 
Consequently, the gross coefficient 
of performance was taken as the 
total heating load divided by the 
total energy required, as described, 
and this term is comparable to the 
usual designation of heat pump with 
auxiliaries. 

The net coefficient of performance 
was taken as the gross COP with 
credit for the heating effect, the by- 
product of the cooling required even 
at heating design temperatures. The 
deduction used to arrive at net energy 
required, Table 2, was the amount 
of energy required by the compres- 
sor for the cooling demand. The 
net COP was the ratio of the heating 
load to the net energy required for 
the heating at the several outside 
temperatures studied, including 49 F, 
the average normal winter tempera- 
ture. 

The coefficients of performance 
developed are shown in Fig. 10. The 
net COP becomes asymptotic toward 
infinity at 52 F, inasmuch as heating 
above this temperature is all a by- 
product of cooling and is not charge- 
able to heating. 

It will be seen that the high net 
coefficient of performance for the 
system as designed (10.2 at 30 F to 
20.8 at the average winter tempera- 
ture of 49 F) and the condition that 
all heating would be a by-product 
at temperatures above 50 F, provided 
an obvious basis for the selection of 
the heat pump for this application. 


Superimposed on the COP curves 
of Fig. 10 is a plot of degree days, 
computed from frequency of occur- 
rence of average daily temperatures, 
indicating that the bulk of the heat- 
ing in 1949 was available at relative- 
ly high coefficients of performance. 
This emphasizes further the signifi- 
cance of the study of average winter 
temperature data in determining an- 
nual costs for energy. Temperatures 
for a specific year were used here 
in preference to normal daily temper- 
atures to illustrate a typical year. 


Innovations Listed 


A brief summary of the non-con- 
ventional elements of a large heat 
pump which were applied to this in- 
stallation includes the following 
(a) No auxiliary means of heat- 
ing is provided; (b) well water 
has been used directly to recover 
heat from exhaust air and to pre- 
condition ventilation air, both im- 
proving the job COP; (c) a com- 
pletely automatic installation has been 
provided to reduce the amount of op- 
erating personnel and to provide 
greatest economy; and (d) centrif- 
ugal refrigerant compressors and 
heat exchangers have been adapted 
to provide heating water tempera- 
tures as high as 135 F. 


Operating Experience 


The Oregonian heat pump was 
placed in operation in June 1948, 
and was operated manually as the 
building was occupied before auto- 
matic controls were complete. Auto- 
matic operation was inaugurated in 
September 1948, and continued until 
December 1948. At that time, due 
to a personnel problem, the system 
was again placed under manual op- 
eration, and functioned in that man- 
ner from January 1949 to May 1949. 
After the employment of a new chief 
engineer, however, the system was 
again placed on automatic control, 
and has operated automatically ever 
since. 

Conditions of operation were gen- 
erally in close agreement with the 
values of flow and temperatures given 
in the flow diagrams (Figs. 7 to 9). 
There were some notable exceptions, 
however. The building was not com- 
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pletely occupied, a large television 
studio being still unoccupied, and 
this reduced substantially the actual 
load on the equipment. 

Capacities have been planned to 
provide for operation of a single heat 
pump machine down to 25 F outside 
temperature, the other serving as 
standby. A single machine has been 
able to satisfy the heating demands 
down to 10 F outside. 

During design, it was thought de- 
sirable to use 54 F water for cooling 
and 58 F water for heating, with 55 
F water added as necessary for either 
heating or cooling. In practice, it 
developed that the 55 F water is not 
required during the heating season, 
with the result that deep well DP-3 
alone carries the heating load. 

Experience with other wells be- 
low the 200-ft level had indicated 
presence of a considerable subter- 
ranean drift, with the result that, 
when higher temperature water was 
delivered to the well, the well temper- 
ature on subsequent pumping re- 
mained constant at the original value. 
This was not the case with DP-3, the 
930-foot well. At the beginning of the 
heating season, after warm condenser 
water has been delivered to this well 
throughout the summer, water drawn 
from this well is at 77 F, and, in op- 
eration of some six months for heat- 
ing, it drops only as low as 61 F. 
This reduces materially the amount 
of water required from the well. 

Another variation found in opera- 
tion is that the system changes from 
Cycle 1 to Cycle 2 at temperatures 
from 2 to 4 deg lower than antici- 
pated. This results in a higher aver- 
age coefficient of performance than 
expected, inasmuch as the average 
winter temperature approximates 49 
F. 

It has also been found that opera- 
tion of the heating panels is not re- 
quired above 52 F, the air systems 
adequately maintaining temperatures 
at points above this value. In addi- 
tion, the starting point of Cycle 3 
has become 71 F instead of 75 F as 
planned. 

Despite the fact that development 
of wells resulted in sandfrée water, 
excessive quantities of sand were 
settled out in the settling tank and 
this required considerable mainte- 


nance. The sand condition was due to 
the starting and stopping of the deep 
well pumps, which shocks the wells. 
It was overcome by installing a valve 
in the supply to the settling tank, to 
modulate the flow and keep the deep 
well pumps in operation until the re- 
quired flow from them was approxi- 
mately 10 percent of the normal ca- 
pacity. This, too, is accomplished 
automatically. The modulation of 
the well water supply to the settling 
tank has resulted in the collection of 
less than one cubic yard of sand in 
nine months of operation. 

Another effect of the sand in the 
system was the scoring of pump 
shafts which were refinished by stain- 
less steel spraying. 

The use of well water in the sys- 
tem has resulted in some corrosion. 
Steel pipe was used, except in the 
panel piping, which was copper tube, 
and in the coils which also were cop- 
per and contained brass turbolators. 

The water in DP-1 and DP-2 con- 
tained about 60 ppm of carbon diox- 
ide and was slightly acidic, with iron 
content substantially below values 
giving normal concern. The water 
of DP-3 contained no carbon dioxide 
and was slightly alkaline, but did, 
however, contain substantial amounts 
of chlorides. 

Since the system contains a num- 
ber of circuits in which the flows are 
variable according to load conditions, 
it was not practicable to determine 
requirements for treatment, if any, 
at the outset. In view of the pres- 
ence of an acidic water with a high 
carbon dioxide content, some cor- 
rosion was expected and treatment 
was contemplated, based on the types 
and amounts of corrosion which 
might be found in the system soon 
after it was put into operation. Due 
to problems with operating person- 
nel, other activities took precedence 
over early analysis of corrosion con- 
ditions. By May 1949, corrosion 
which might have been arrested ear- 
lier, became serious and strong dos- 
ages of chemicals became necessary. 
According to corrosion consultants 
employed, ferrous cerrosion carried 
to the brass and copper in the sys- 
tem, setting the stage for corrosion 
in these portions also. The system 
is now being treated regularly with 
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modest amounts of suitable chemi- 
cals. 

The Oregonian heat pump system 
was not provided with instrumenis 
for obtaining detailed records of op- 
erating results, such as obtained in 
the Equitable Building and reported 
previously*. Consequently, it has 
not been possible to determine the 
actual coefficients of performance 
under the conditions of operation 
found in this installation. Neverthe- 
less, it may be conservatively stated, 
on the basis of experience with the 
Equitable Building, and on the basis 
of the shifting of control points be- 
tween cycles in the Oregonian heat 
pump system, that coefficients of 
performance are substantially higher 
than those shown in Fig. 10. 


Conclusions from Experience 

Numerous conclusions which apply 
to commercial heat pump installa- 
tions were drawn from design and 
operating experience. The following 
might be useful to others in planning 
large heat pump installations: 

1. The economy in recovering heat from 
waste products, and the preconditioning of 
ventilation air with cold water, should be 
investigated. 

2. A commercial heat pump installation 
can be only as good as the automatic tem- 
perature and sequence control provided. 
Consideration of only industrial types of 
controls which can obtain greater accuracy 
and flexibility than usual air conditioning 
and heating controls is recommended for 
use in basic master control sequences. 

3. Abnormally detailed studies of loads 
and methods will pay dividends in econ- 
omy of operation. 

4. Determination of economic feasibil- 
ity requires a rather thorough study of 
application methods. Comparison of only 
power rates, arbitrarily chosen coefficients 
of performance, and costs of alternate 
energy available, will be misleading and 
inconclusive. 

5. Well water development should pre- 
cede design, since, in many localities, in- 
formation based on performance of wells 
in the vicinity may not apply fully. 

6. Sand traps in well water supplies, 
such as settling tanks, are justified, even 
for wells apparently entirely free of sand. 

7. Water analyses should be carefully 
studied for possible chemical treatment re- 
quired to protect system metals. The em- 
ployment of consultants is advised. Some 
advice of purveyors of proprietary com- 
pounds has been found to be misleading 
and flavored with prejudice. 

8. Shafts of pumps handling well water 
which show even traces of sand should be 
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made of hardened metals, such as stainless 
steel, or of the molybdenum group of alloy 
steels. 

9. Generally, a heat pump installation 
having a capacity of more than 150 tons 
will require, even though it is fully auto- 
matic, at least the part-time attention of 
an operating engineer, who may also have 
other duties. Such a person should be 
personally selected or subject to approval 
by the designing engineer. 
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Discussion 


Lester T, Avery, Cleveland, Ohio: In 
our section of the country return wells are 
required for all supply wells. In this 
paper I notice that wells are at two dif- 
ferent levels with two different temper- 
atures, the one at the 900 ft depth being 
58 deg, and the one at the shallower depth 
being 54 deg. I would like to ask whether 
consideration was given, or could be given, 
to returning the cold water at one level 
and the hot water at the other to see if 
some regain might be obtained. When 
returning warm water to the ground, we 
find a gradually increasing supply temper- 
ature, which indicates short circuiting. 
They are suspicious that we are running 
out of cola well water in Ohio. 

Autnors’ Cxiosure: I'm glad that 
question came up. As suggested in the 
paper, wells should be developed before 
decision is made to use a heat pump sys- 
tem of a water-to-water type. 

In a heat pump application which we 
described in two previous papers, we were 
able to take the water from one level and 
dispose of it to another. If we were cool- 
ing, we took water from a cooling well, 
where there was a good drift, and disposed 
of it into the warmer wells where, unfortu- 
nately, there was not much drift, but where 
there was sufficient capacity to receive 
most of the water. In these installations 
we had to dispose of some overflow to the 
sewer for our heavier cooling loads. 

Placing warm water into a well having 
no drift provides a tremendous thermal 
advantage as the heating starts. 
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In the case of the Oregonian Building, 
we encountered well trouble. The first 
two wells developed were relatively shallow 
(200 ft deep) and the flow was free. We 
then indicated that the third well should 
be drilled to a greater depth, to provide 
a separation that would permit wasting 
from one level to another. This well was 
drilled through solid rock for 500 ft and 
water was finally reached at 903 ft. In 
comparable situations in this area, other 
wells were drilled only to the 500 ft level 
to reach the lower water. 

We expected to obtain 750 gpm with a 
drawn down to about 300 ft. We were 
able to obtain only 500 gpm. We then 
decided that it was necessary to make 
connections to the sewer because we could 
not discard that water into the upper level 
(from which we had to pump for heating) 
in case we would have the cross circuiting 
that Mr. Avery mentioned. 

An interesting condition eventually de- 
veloped in that well. It is now pumping 
750 gpm although all we could get orig- 
inally was 500. In place of a pumping 
level of 300 ft, we now have a pumping 
level of about 200. Another interesting 
point is that the expected drift in this 
well did not materialize. The result is 
that when the so-called heating season 
starts in November, the water supplied 
by the well is in the neighborhood of 83 
to 85 F, much less water is used, and less 
pumping is necessary. 

‘fhe warmer temperature in this well at 
the start of the season reduces to some 
extent the value of the preconditioning 
circuit for heat recovery and the amount 
of preconditioning with well water at out- 
side temperatures of 40 to 45 F because 
recovery cannot be obtained when the 
water temperature is higher than, or very 
close to, the temperature of the air from 
which heat recovery is attempted. 

Each well must be treated as an in- 


dividual case. Analysis of the wells’ 
eventual use will have to be made after 
they are drilled. 

The procedure of including wells in the 
general contract and specifying perform- 
ance is undesirable. Unfortunately, the 
architects with whom you work will in- 
sist upon specifications. 


NAME ASHVE DELEGATES 
TO LONDON CONGRESS 


T. H. Urdahl, Washington, D.C., 
and L. P. Saunders, Lockport, N.Y., 
have been named official ASHVE 
delegates to the 1951 Building Re- 
search Congress in London, Septem- 
ber 11 through 20. Mr. Urdahl, who 
went to England to attend the Festi- 
val of Britain, also will visit Sweden, 
Norway, and Denmark. He left 
by air August 12 and is to return 
on the French Liner La Liberte, 
September 18. Papers by five So- 
ciety members are scheduled for 
presentation at the Congress. The au- 
thors are: F. W. Hutchinson, Berke- 
ley, Calif.; C. O. Mackey, Ithaca, 
N. Y.; Dirk Van Zuilen, The Nether- 
lands; Poul Becher, Denmark; and 
J. F. L. Grocott, England. 


NEWEST LIGHTING 
ADVANCES PRESENTED 

The latest advances in lighting 
research and application were pre- 
sented at the National Technical Con- 
ference of the /lluminating Engineer- 
ing Society, August 27 through 30, 
in Washington, D.C. 
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Pressure Losses of Take-Offs for 
Extended-Plenum Duct Systems 


By J. W. Holl*, S. F. Gilman**, R. J. Martin? and 


THE EXTENDED-PLENUM type of air 
conditioning duct system is character- 
ized by a main duct of the same size 
and shape throughout its length, 
designated as the extended pleaum. 
The take-offs connecting the extended 
plenum with the branch ducts are 
one-piece fittings of simple construc- 
tion. 

Because of the overall simplicity 
of extended-plenum systems, both the 
fabrication and installation costs are 
often less than those of conventional 
trunk duct systems. Although these 
advantages have been recognized for 
some time, complete information for 
design purposes is not available in 
the literature. 

An investigation of the pressure 
losses of various types of 7-in. 
diameter take-offs installed one at a 
time on a 12-in. X 8-in. extended 
plenum has been reported by other 
investigators.’ As a result, certain 
sizes and shapes for side and top 
take-offs were accepted by the indus- 
try as standard. Since the reported 
results were restricted to one size of 
branch duct and one size of plenum, 
further research with other sizes of 
branch ducts and plenums is desir- 


able. 


Objective of Investigation 


The objective of the investigation 
reported in this paper was to deter- 
mine the performance characteristics 
of extended-plenum and branch-duct 
combinations, such as are normally 
used in residential air conditioning 
applicztions, utilizing standard take- 
offs. The items which were in- 
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SUMMARY—An investigation 
has been conducted to deter- 
mine the pressure loss character- 
istics of standard side and top 
take-offs used with an extended- 
plenum duct system. Studies 
were made with two sizes of 
poneane and several sizes of 
ranch ducts and take-offs. 

The results showed that the 
pressure losses of all take-offs 
did not depend upon the size 
and shape of the extended pie- 
num or the size of the take-offs. 
Furthermore, the performance 
of a take-off was not affected by 
the relative locations of other 
take-offs. 

The pressure losses of all 
take-offs were found to be a 
function only of the ratio of the 
velocity in the branch duct to 
that in the plenum. 

A practical interpretation of 
the results has been included. 


vestigated in the laboratory and 
which are discussed in this paper 
are the following: 

1. The performance of standard side 
and top take-offs when used alone on two 
different plenums. 

2. The effect of the relative locations of 
two or more take-offs on the pressure loss 
of individual take-offs. 

3. The application of the laboratory re- 
sults to the design of extended-plenum 
systems. 


Description of Apparatus 


The principal details of the labora- 
tory apparatus are shown in Fig. 1. 
The four orifices in the orifice box 
were used singly or in parallel to 
measure the total air flow rate in 
cubic feet per minute, depending 
upon the volume range desired. The 
speed of the centrifugal fan was 
varied over a wide range by the use 
of two adjustable’ rheostats in con- 
junction with a direct current motor. 
The fan discharged the air from the 
orifice box into the auxiliary plenum 
and thence into the extended plenum. 
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The function of the auxiliary plenum, 
nozzle, and egg-crate straighteners 
was to provide a uniform velocity 
profile at Station O. The air was 
then discharged from the extended 
plenum through the branch ducts and 
plenum exit section. The dampers 
were adjustable and were used to 
establish and control the desired con- 
ditions. A 3-ft section of the ex- 
tended plenum adjacent to the first 
take-off connection was fitted with a 
transparent top and bottom to per- 
mit visual observation of the air flow 
pattern in the extended plenum and 
take-off. Qualitative flow patterns 
were determined by probing this 
section with a silk thread attached to 
a small diameter rod. 

Studies were conducted with two 
24-in. wide extended plenums, one of 
which was 8-in. deep and the other 
12-in. deep. During these studies, 
one or more branch ducts were con- 
nected at different locations on the 
extended plenum. The top and side 
take-offs used in this investigation 
were the types accepted as standard 
by the National Warm Air Heating 
and Air Conditioning Association. 
The construction details of these take- 
offs are shown in Fig. 2; they have 
been designated by the letters A 
through G for ease of reference. 
These 7-in., 8-in., and 9-in. diameter 
take-offs connected corresponding 
sizes of branch ducts to the plenums. 

Referring to Fig. 1, Station O was 
the primary energy measuring sta- 
tion, and any station along the ple- 
num downstream from Station O was 
designated by its distance, in feet, 
from Station O. Thus, Station 6 and 
Station 9 were located 6 ft and 9 ft, 
respectively, downstream from Sta- 
tion O. The static pressure at Station 


0 was measured by means of a 
j piezometer ring, and the total air 


flow at Station O was determined by 
means of the orifice box. The static 
pressure tap located at the center of 
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Fig. 1. 


the top of the orifice box, Station X, 
was used to measure the pressure dif- 
ferential across the one or more ori- 
fices in use. The static pressure at 
any station in the plenum down- 
stream from Station O, such as Sta- 
tions 6 and 9, was measured by a 
Pitot tubs. The volume (cfm) leaving 
the exit ection of the extended ple- 
num was measured at Station Y. 
The energy measuring stations in 
the branch ducts were designated by 
the numeral 1 following their identi- 
fying letters, and the flow rate meas- 
uring stations were designated by 
the numeral 2 following their identi- 
fying letters. For example, Stations 
Al and A2 in Fig. 1 refer to the 
respective energy and flow rate 
measuring stations in Branch Duct A. 


Calibration of Apparatus 


A micromanometer® was used to 
calibrate the 16 inclined draft gages 
to obtain calibration curves for cor- 
recting the gage readings to their 
true values. 

The flat-plate orifices in the orifice 
box were initially calibrated in place 
by means of a circular duct and Pitot- 
tube traverses. After calibration, any 
air flow rate between 80 and 2400 
cfm could be determined from static 
pressure readings at Station X. 

At the end of the extended plenum, 
a total-pressure tube and a static- 
pressure tap were used to measure 
the velocity pressure at the center 
of the 8-in. X 8-in. duct at Station 
Y downstream from the converging 
nozzle. During calibration of this 
station, all branch ducts were closed, 
and the relation between the velocity 
pressure at Station Y and the volume 
(cfm) entering the orifice box was 
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obtained. Any air flow rate between 
180 and 1800 cfm leaving the plenum 
could then be determined from the 
velocity pressure at Station Y. 

A total-pressure tube and static- 
pressure tap similar to that employed 
at Station Y were used to measure 
the velocity pressure in each branch 
duct. During calibration of any 
branch duct, the other branch ducts 
and the exit section of the plenum 
were closed and the relation between 
the velocity pressure just downstream 
from the branch duct orifice and the 
volume entering the orifice box was 
obtained. Any air flow rate between 
80 and about 600 cfm could then be 
determined from the velocity pres- 
sure reading in the branch duct. 


General Procedure and 

Compilation of Data 

For a given configuration of the 
apparatus, the dampers were set at 
desired positions. The total volume 
(cfm) entering the apparatus was 
then varied over a wide range in 
about four steps, by varying the fan 
speed, and the various pressure read- 


ings were recorded. The dampers 


STATION P 


STATION & 


Fig. 3. View of an extended plenum, 
side take-off, and branch duct 
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were then reset to other positions and 
the same procedure was repeated. By 
this method, the volume flowing in 
the branch duct and in the extended 
plenum were varied over a wide 
range. The mean velocity at any 
cross-section of the apparatus was 
calculated from the air flow rate and 
the cross-sectional area. 

In order to evaluate the pressure 
loss of a take-off, it was necessary to 
obtain pressure readings which were 
not influenced by the disturbances 
caused by the air flowing from the 
plenum and through the take-off to 
the branch duct. By probing the 
cross-section with a Pitot tube up- 
stream from the take-off in the ple- 
num and downstream from the take- 
off in the branch duct, desirable loca- 
tions for measuring stations were 
obtained. The plenum energy meas- 
uring stations were located from 114 
ft to 3 ft upstream from the take-off, 
depending upon the number and 
spacing of the take-offs in use. The 
branch duct energy measuring sta- 
tions were all 614 ft downstream 
from the take-off. 

For the purpose of illustrating the 
method used to calculate the pressure 
loss of a take-off, Fig. 3 will be 
utilized. The total pressure in the 
plenum was expressed as: 


(TP)e = (SP)e + (VP)e ...(1) 


where 
(TP)» = total pressure in the extended 

plenum upstream from the 

take-off at Station P, inches 

of water. 

static pressure as measured at 

Station P, inches of water. 

= velocity pressure corresponding 
to the mean velocity of flow 
at Station P, inches of water. 
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The total pressure in the branch, 
(TP), was evaluated in a similar 
manner. 

The pressure loss between Stations 
P and B is 

H (TP) 
where 


Cg gg Repay ee (2) 


H pressure loss between Stations 
P and B, inches of water. 

The take-off loss was separated 
from the normal duct friction loss in 
accordance with the usual procedure 
of determining fitting losses on a no- 
length basis. The take-off loss was 
therefore defined as 

lr = H- Ly 
where 

ly take-off loss, inches of water. 

Le normal friction-pressure loss in 
the plenum between Station P 
and the centerline of the 
branch duct, as determined 
from the ASHVE friction 
chart,’ inches of water. 
normal friction-pressure loss 
between the take-off and Sta- 
tion B, as determined from the 
friction chart,’ inches of water. 

Substituting Equation 2 into Equa- 
tion 3, there results 

Ir = (TP)p — (TP)s 
(Lp + Ls) 
This equation was used to compute 
the take-off loss. 

In order to obtain a dimensionless 
expression for the take-off loss, each 
value of Ly, in inches of water, ob- 
tained from Equation 4 was divided 
by the velocity pressure (also in 
inches of water) corresponding to 
the mean velocity of flow in the 
branch duct. For the studies con- 
ducted with a single take-off installed 
on a plenum, the resultant expression 
was designated the independent loss 
coefficient, 4. Thus, 

A Dal (VPS. vlisccncisccnse (5) 


ep eae (3) 


where 
(VP). velocity pressure corresponding 
to the mean velocity of flow in 
the branch duct, inches of 
water. 

When experiments were conducted 
with two or more take-offs installed 
on a plenum, the pressure loss of 
each take-off could conceivably be 
affected hy the presence of the others. 
In order to differentiate between the 
two experimental conditions, the di- 
mensionless expression obtained by 
the same procedure used to obtain 


Equation 5 was designated the inter- 
ference loss coefficient, ®. Thus, 


3) Lo/(VP)s 


in which it is understood that in 
Equation 6, Ly is evaluated from the 
data obtained with two or more take- 
offs installed on a plenum. 

The difference in the loss coeffi- 
cients as determined by Equations 5 
and 6 was designated the take-off in- 
terference and served as an index of 
the interference caused by the prox- 
imity of two or more take-offs, 


Preliminary Analysis 

In an effort to determine the prin- 
cipal variables involved in this in- 
vestigation of extended-plenum sys- 
tems, an analytical approach to the 
problem was made. From a review 
of the literature and from principles 
of fluid dynamics, it was expected 
that the independent loss coefficient, 
A, would be influenced by the velocity 
in the plenum just upstream from 
the take-off, the velocity in the branch 
duct just downstream from the take- 
off, the size and shape of the plenum 
and take-off, and the density and ab- 
solute viscosity of the air. Since air 
at room temperature and at relatively 
low velocities was to be used, the 
effects of compressibility and heat 
transfer could be safely ignored. The 
general relationship between the 
variables considered to be of signifi- 
cance can be expressed as 


dh = {(Vs, Ve, De, De, p, w) ..-(7) 


where 

Vs = mean velocity in the branch 
duct just downstream from the 
take-off, feet per second. 

Ve = mean velocity in the plenum just 
upstream from the take-off, feet 
per second. 

Ds = characteristic length of the take- 
off and branch duct, feet. See 
Fig. 3. 

De = characteristic length of the ex- 
tended plenum, feet. 

p = density of the air, pounds per 
cubic foot. 

a = absolute viscosity of the air, 
pounds per foot second. 

f= symbol indicating a functional 
relationship. 


The characteristic lengths Dg and 
Dy, may warrant explanation. The 
selection of the particular dimension 
to represent a characteristic length is 
arbitrary for any one combination 
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of plenum, take-off, and branch duct 
such as shown in Fig. 3. This is 
true because in describing the size 
and shape of an object, it is suffi- 
cient to select any one dimension; all 
other dimensions can then -be ex- 
pressed in terms of the selected di- 
mension. For example, if the dimen- 
sions of a plenum were known, the 
width could be expressed as some 
multiple of the depth, Dp. 
Applying the methods of dimen- 
sional analysis to Equation 7, there 
results 
» @ (Vx/Ve, De/De, 
VeDap/u) 
The last term in the right hand mem- 
ber of this equation is the expression 
for the Reynolds number referred to 
the branch duct. Therefore, Equa- 
tion 8 can be expressed as 


\ = @ (Vs/Ve, Ds/De, Rs) .. (9) 


Equation 9 states that the inde- 
pendent loss coefficient, A, is some 
function of the velocity ratio, V,/V p, 
the length ratio, Dg/Dp, and the 
Reynolds number in the branch duct, 
Ry. The equation does not provide 
information as to the form of the 
functional relationship that exists be- 
tween A and the three ratios; it states 
only that a general functional rela- 
tionship exists between the dimen- 
sionless groups. However, consider- 
able information can be obtained 
from an inspection of Equation 9. 
One important fact is that the dimen- 
sionless groups are independent; i.e., 
any two can be held constant while 
the third is varied in any desired 
manner. For example, if a particu- 
lar plenum, take-off, and branch duct 
combination is studied, the value of 
the length ratio, Dg/Dp, will be con- 
stant. If the total flow rate is varied, 
but the flow rate in the branch duct 
is held constant by controlling the 
flow with a damper, Ry, will be con- 
stant and the velocity ratio, V,/Vp, 
will vary. Thus, the effect of each 
ratio on A can be determined experi- 
mentally by holding the other two 
constant. Since the research program 
is to be limited to a relatively nar- 
row range of air velocities and ple 
num and take-off sizes, it is probable 
that the effect of at least one ratio 
will be insignificant and can be 
ignored. Any ratio is insignificant 
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if it is essentially constant over the 
range in which the experimentation 
is conducted. 

Certain conclusions can be drawn 
from a consideration of the length 
ratio, Dg/Dp, in Equation 9. If the 
characteristic lengths Dg and Dp of 
one configuration of the laboratory 
apparatus were, for example, twice 
the respective characteristic lengths 
of another configuration, the ratio 
D,/Dp would be the same for both 
configurations. For this condition, 
Equation 9 indicates that A would 
depend only on the velocity ratio and 
Reynolds number, the length ratio 
being constant. Changing the values 
of Dz and Dp, but keeping their ratio 
constant, is equivalent to changing all 
dimensions in the same proportion; 
i.e., changing the size but maintain- 
ing the same shape. This is exactly 
the condition of geometric similarity ; 
therefore, if all of the plenum, take- 
off, and branch duct combinations to 
be studied were geometrically similar, 
A would depend only on the velocity 
ratio and Reynolds number. Refer- 
ring to Fig. 2, it can be shown that 
the condition of geometric similarity 
will not be fulfilled during this in- 
vestigation. Note that although the 
diameters of the take-offs vary from 
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Performance of a side take-off on three sizes of 


7 in. to 9 in., certain dimensions are 
the same for all take-offs. Their 
shapes are therefore different, and the 
take-offs are not geometrically simi- 
lar. Moreover, in describing the ap- 
paratus it is stated that the plenums 
used in this investigation were of the 
same width but of different depths. 
Therefore, the plenums are also not 
geometrically similar. It can there- 
fore be concluded that, because of 
the variable length ratios that are to 
be used in the investigation, the effect 
of length ratio on A should be de- 
termined experimentally. 

This analysis shows that the six 
variables influencing A, as given in 
Equation 7, can be reduced to the 
set of three dimensionless variables 
given in Equation 9. The scope of 
the experimentation can therefore be 
limited to a study of each one of the 
three variables in Equation 9 while 
holding the other two constant. By 
this method, the extent of the actual 
significance of each variable can be 
determined. 


Results of Studies with a 

Single Take-off 

The initial studies were conducted 
with single take-offs installed on 


' 20 
VELOCITY RATIO, YR 


Fig. 5. Performance of three sizes of side take-offs 


the 24-in. X 8-in. plenum. When 
compiling the laboratory data, it was 
found that the independent loss co- 
efficient, A, varied considerably with 
the velocity ratio. Consequently, this 
ratio was usually used as the basis 
for expressing the experimental re- 
sults, 

Side Take-offs: The relationship 
between independent loss coefficient 
and velocity ratio for Take-off A is 
shown in Fig. 4 for three plenum 
sizes. Curves 1 and 2 were obtained 
from studies conducted with the 24- 
in. X 8-in. and 24in. X 12-in. 
plenums. Curve 3 was replotted 
from a previous paper’ which re- 
ported the performance of Take-off 
A when installed on a 12-in. X 8-in. 
plenum. 

A comparison of curves 1 and 3 
shows the effect of plenum width on 
the independent loss coefficient. Al- 
though it appears from the curves 
that the plenum width has a marked 
effect on the independent loss co- 
efficient at high velocity ratios, the 
maximum difference between curves 
1 and 3, which occurs at a velocity 
ratio of 2.5, corresponds to a differ- 
enve in pressure loss of less than four 
equivalent feet of 7-in. diameter duct. 
For purposes of system design, this 
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difference is negligible; consequently, 
it can be concluded that increasing 
the width of the plenum from 12 in. 
to 24 in. has no significant effect on 
the independent loss coefficient of 
Take-off A. 

Comparison of curves 1 and 2 
shows the effect of plenum depth on 
the independent loss coefficient. The 
maximum difference between these 
curves, which occurs at velocity ratios 
less than one, corresponds to a pres- 
sure loss of less than five equivalent 
feet of 7-in. diameter duct. For the 
purpose of design, this difference is 
negligible; therefore, it can be con- 
cluded that the increase in depth from 
8 in. to 12 in. had no effect upon the 
independent loss coefficient of Take- 
off A. Take-offs B and C, which 
were similar in size and shape to 
Take-off A except for slight varia- 
tions in manufacture, were also stud- 
ied. The results showed that the in- 
dividual take-off losses expressed in 
terms of equivalent length were near- 
ly the same as those for Take-off A. 
Moreover, studies on the effect of 
plenum depth conducted with Take- 
offs B and C confirmed the conclusion 
stated for Take-off A. 

Similar studies on the effect of 
plenum depth were made for Take- 
offs E and F. The results showed 
that an increase in depth from 8 in. 
to 12 in. had no effect on the inde- 
pendent loss coefficients of Take-offs 
E and F. 

The relation between the independ- 
ent loss coefficient and the velocity 
ratio for three sizes of side take-offs 
with the 24-in. X 8-in. plenum is 
shown in Fig. 5. These curves, which 
are for take-offs of different sizes and 
of slightly different shapes, are in 
good agreement with each other. Al- 
though the maximum difference be- 
tween any two curves corresponds to 
10 equivalent feet of round duct, 
this is small in comparison to the 
equivalent length of the entire duct 
system. 

In the preliminary analysis it was 
stated that the effect of either velocity 
ratio, length ratio, or Reynolds num- 
ber could be determined by holding 
any two of these variables constant 
and varying the third. In order to 
investigate the influence of Reynolds 
number on A, an analysis was first 


made of the laboratory data obtained 
with Take-off A installed on the 24- 
in. X 8-in. plenum, since one con- 
figuration of the apparatus corre- 
sponds to a constant value of length 
ratio D,/Dp. For selected values of 
velocity ratio Vy/V», values of the 
independent loss coefficient were 
plotted against the Reynolds number 
in the branch duct. Representative 
results are shown by the circled 
points and curves in Fig. 6. Since 
the curves are horizontal lines for a 
given velocity ratio, the independent 
loss coefficient is a constant. The 
significant conclusion can therefore 
be drawn that, within the limits of 
experimental accuracy, A is independ- 
ent of Reynolds number for the range 
over which data were obtained with 
this configuration of the apparatus. 


An analysis was next made of the 
data obtained for all other configura- 
tions of the apparatus. For each con- 
figuration and a constant value of 
velocity ratio, values of the independ- 
ent loss coefficient fell above and 
below the corresponding curves in 
Fig. 6. Since no trend could be 
established, all of the points have 
been plotted in black filled circles in 
the figure. The agreement of these 
points with the previously established 
curves permits two important con- 
clusions to be made. First, for each 
configuration of the apparatus, A is 
independent of Reynolds number. 
Second, for a given value of velocity 
ratio, a single curve applies within 
the limits of experimental accuracy 
to all configurations of the apparatus. 
Since the various side take-offs and 
plenums were not geometrically simi- 
lar, the latter conclusion is equivalent 
to a statement that the effect of the 
deviations from geometrical similar- 
ity are insignificant. The length ratio 
and Reynolds number can therefore 
be discarded from Equation 9. The 
result is then 

= vs(V2/Ve) 
in which the symbol ¥, indicates a 
general functional relationship appli- 
cable to side take-offs. Equation 10 
expresses a unique relationship be- 
tween A and V,/¥>p that holds with 
satisfactory accuracy for the configu- 
rations studied and for the practical 
range of air flow rates. Therefore, a 
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single curve relating A to Vg/Vp can 
be used to express all of the experi- 
mental results obtained with side 
take-offs. 

It is of particular significance that 
the curves of Fig. 6 are in good 
agreement with those obtained by 
other investigators for a similar 7-in. 
diameter side take-off and a 12-in. X 
8-in. extended plenum’. 


Top Take-offs: The results of 
studies conducted with a single 7-in. 
diameter top take-off installed on the 
24-in. X 8-in. plenum are shown in 
Fig. 7, together with the results for 
an 8-in, diameter top take-off under 
the same experimental conditions. 
The 8-in. diameter take-off, Take-off 
G, has the higher independent loss 
coefficient over most of the velocity 
ratio range. However, for practical 
considerations, the agreement between 
the two curves is good since the 
maximum difference between them 
represents less than 10 equivalent 
feet of round duct. Comparison of 
Figs. 5 and 7 shows that top take-offs 
have much higher pressure losses 
than side takeoffs for the same ex- 
perimental conditions. This is to be 
expected because the air flowing 
through the top take-off must make 
two 90° turns in passing from the 
plenum into the branch duct, where- 
as the air flowing through the side 
takeoff must make but a single 90° 
turn, 


Take-offs D and G were also 
studied independently on the 24-in. 
X 12-in. plenum. As the results 
were in excellent agreement with the 
curves of Fig. 7, it was concluded 
that an increase in plenum depth 
from 8 in. to 12 in. had no significant 
effect on the independent loss co- 
efficients of 7-in. and 8-in. diameter 
top take-offs. 

An analysis of the effect of 
Reynolds number and length ratio was 
also made with the data obtained 
for the top take-offs. As with the 
side take-offs, it was found that the 
laboratory results could be expressed 
in a unique relation of the form 


A= b(V2/Vr) 


in which the symbol y- indicates a 
general functional relationship appli- 
cable to top take-offs. 
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Results of Studies with 
Multiple Take-offs 


Studies were conducted with two 
or more take-offs installed on the 
24-in, X 8-in. extended plenum in 
order to determine the effect of the 
relative location of the take-offs. Each 
of the loss coefficients determined 
during these studies was designated 
the interference loss coefficient ®. 
The difference between the independ- 
ent loss coefficient A and the inter- 
ference loss coefficient © was desig- 
nated the take-off interference. The 
take-off interference serves as an in- 
dex of the change in the performance 
of a take-off due to its location in re- 
lation to the locations of other take- 
offs. During these studies, values of 
the take-off interference were ob- 
tained over the practical range of 
velocity ratios by adjusting the damp- 
ers on the various branch ducts and 
at the exit section of the plenum. 

The number, types, and relative 
locations of the take-offs for each of 
the various arrangements studied are 
shown in Fig. 8, as follows: 

1. Arrangement in Fig. 8 — a: These 
studies were conducted with two 7-in. 
diameter side take-offs located along the 
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“same side of the plenum. Take-off B was 
initially installed 67-in. downstream from 
Take-off A, and was then moved progres- 
sively closer to Take-off A. The maximum 
take-off interference for either take-off, ex- 
pressed in terms of equivalent feet, was 
two feet of round duct. Therefore, it was 
concluded that there was negligible inter- 
ference between two 7-in. diameter side 
take-offs due to their relative locations on 
the same side of the extended plenum. 

2. Arrangement in Fig. 8 — b: Take-off 
A was fixed in place, and Take-off B was 
located at a distance of 32 in. or 16 in. 
downstream and on the opposite side of 
the plenum. The results showed that the 
performance of the downstream take-off 
was affected by the proximity of the up- 
stream take-off. However, the take-off in- 
terference was only of the order of five 
equivalent feet of round duct. In con- 
trast, the performance of the upstream 
take-off was not influenced by the relative 
locations of the downstream take-off. 

3. Arrangement in Fig. 8 — c: When 
Take-offs A and B were located directly 
opposite each other, the maximum take-off 
interference for either take-off was only 
four equivalent feet of round duct. 

4. Arrangement in Fig. 8 — d: In order 
to determine the effect of take-off size on 
the take-off interference, Take-offs E and 
F, which were 8 in. and 9 in. in diameter, 
respectively, were studied when located 
directly opposite each other. The take- 
off interference was greater than that for 
the 7-in. diameter take-offs shown in Fig. 


8c. However, the take-off interference for 
Take-off E or Take-off F did not exceed 
nine equivalent feet of round duct. 

5. Arrangement in Fig. 8 e: This is 
similar to the arrangement shown in Fig. 
8 c except that an additional 7-in. diam- 
eter take-off was installed 32-in. down- 
stream from Take-off B. The performance 
of the downstream take-off was not ad- 
versely affected by the presence of two 
take-offs upstream since the maximum 
take-off interference was equivalent to 
three feet of round duct. 

6. Arrangement in Fig. 8 — {: From the 
standpoint of space limitations, the largest 
number of take-offs which would ordinar- 
ily be located on the plenum at a given 
eross section would be two side take-offs 
and one top take-off. This arrangement 
was studied with three 7-in. diameter take- 
offs. The results showed that, as before, 
the side take-offs did not interfere with 
each other. However, over the practical 
range of velocity ratios, the interference 
loss coefficient @ of the top take-off was 
less than its independent loss coefficient 
as shown in Fig. 9. The maximum effect 
of take-off interference as indicated in 
Fig. 9 represents a reduction of 13 equiva- 
lent feet of round duct. For practical 
purposes, the independent loss coefficient 
\ should be used and the safety factor 
represented by the negative takeoff inter- 
ference, ignored. 

7. Arrangements in Figs. 8 — c, 8 — d, 
and 8 — f: Studies were also conducted 
with the 24-in. x 12-in. plenum in order to 


Heating, Piping & Air Conditioning, September 1951] 





OURNAL 
SECTION 





determine the effect of plenum depth on 
take-off interference. No appreciable 
change in take-off interference resulted 
from the increase in plenum depth. 

8. Arrangement in Fig. 8 — g: Studies 
were made with the 24-in. x 8-in. plenum 
in order to determine the interference of 
each take-off in a simulated practical sys- 
tem. The interference of the various take- 
offs was found to be in excellent agree- 
ment with those previously determined. 
In addition, the interference effect was 
not cumulative when a take-off was located 
downstream from several others. Studies 
were also made with the 24-in. x 12-in. 
plenum, and similar results were obtained. 


These studies with multiple take- 
offs indicate that the independent 
loss coefficient defines the pressure 
loss of a take-off, and can be used 
in predicting the air flow rate of the 
branch duct. To verify this state- 
ment, special studies were conducted 
with the 24-in. X 8-in. plenum and 
with the simulated practical system 
in Fig. 8 g. A value of equivalent 
length was arbitrarily selected for 
each branch duct. The air flow rate 
in each branch duct was then pre- 
dicted using the independent loss co- 
efficients of the various take-offs. 
Next, the actual air flow rates in the 
branch ducts were measured and 
compared with the predicted values. 
In no case did the actual branch duct 
flow deviate from the predicted value 
by more than five percent and the 
average deviation was only two per- 
cent. Deviations of the same order 
were obtained during a similar study 
with the 24-in. X 12-in. plenum. 

The results obtained from these 
studies with multiple take-offs show 
that interference due to the relative 
location of take-offs is negligible from 
a practical standpoint. Hence, there 
are no limitations on the relative loca- 
tion of the take-offs. Furthermore, 
the results show that the air flow rate 
in a branch duct can be predicted by 
means of the independent loss co- 
efficient as determined by the velocity 
ratio at the point of take-off. 


Practical Interpretation 
of Results 


In the design of air duct systems 
it is usual practice to consider the 
pressure loss of a take-off in terms 
of equivalent feet of round duct or 
equivalent diameters rather than in 
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Fig. 9. The effect of interference on a 
take-off 


terms of the dimensionless independ- 
ent loss coefficient, 4. Furthermore, 
it is customary to use a single value 
of equivalent length to represent the 
loss of a take-off for systems such as 
the trunk duct system, whereas the 
results of this investigation have 
shown that this is not feasible for 
extended-plenum take-offs because the 
loss is dependent upon the velocity 
ratio. It is therefore desirable to 
express the performance of extended- 
plenum take-offs in terms of the 
equivalent feet of round duct as a 
function of velocity ratio. 

In the preceding discussion, it was 
indicated that for practical consider- 
ations the performance of extended- 
plenum take-offs when expressed in 
terms of equivalent feet was not 
affected by the following: 


1. Changes in the width of the extended 
plenum. 

2. Changes in the depth of the extended 
plenum. 

3. Variation in the size of side take-offs. 

4. Variation in the size of top take-offs. 

5. Proximity of other take-offs. 


These factors indicate the possibility 
of establishing a single curve appli- 
cable to the side take-offs and another 
curve applicable to the top take-offs. 
Further analysis of this possibility 
proved that such curves could be 
drawn, and they are presented in 
Fig. 10. In no case does the actual 
pressure loss of any side or top take- 
off, as determined experimentally, ex- 
ceed by more than five equivalent 
feet the loss obtained from the cor- 
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responding curve of Fig. 10. Since 
five equivalent feet of branch duct 
represents but a small fraction of the 
normal pressure loss of the complete 
duct system, it can be concluded that 
these curves can be utilized in de- 
signing extended-plenum duct systems 
having plenum and take-off sizes of 
the order of those investigated. The 
experimental results presented in 
Figs. 4, 5, 7, and 9 have been con- 
densed in Fig. 10 to two curves re- 
lating take-off loss to velocity ratio. 
Certain practical aspects can be 
illustrated using the curves of Fig. 
10. Referring to the curve for side 
take-offs, the loss varies from 80 to 
7 equivalent feet of branch duct, the 
larger loss being at the lower range 
of velocity ratios. For example, a 
branch velocity of 400 fpm and a 
plenum velocity of 800 fpm_ repre- 
sent a velocity ratio of 0.5 and re- 
sult in a take-off loss of 80 equiva- 
lent feet. In contrast, a branch 
velocity of 400 fpm and a plenum 
velocity also of 400 fpm represent a 
velocity ratio of 1.0 and a take-off 
loss of only 15 equivalent feet. 
Referring to the curve for top take- 
offs in Fig. 10, the loss varies from 
70 to 25 equivalent feet over the 
range of velocity ratios investigated, 
the larger loss being at the lower 
range of velocity ratios. It should be 
noted that at a given value of veloc- 
ity ratio, the pressure loss of a top 
take-off is considerably greater than 
that of a side take-off. Therefore, 
top take-offs should be located at 
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points on the plenum where a rela- 
tively high velocity ratio exists. 

To determine when low velocity 
ratios, and therefore high take-off 
losses, occur, consider the character- 
istics of an extended-plenum system. 
A certain volume and velocity exist 
in the plenum just before the first 
take-off. A portion of the air in the 
plenum then flows into this take-off 
and thence into the branch duct, and 
the remainder continues down the 
plenum. As a result, the volume 
flowing in the plenum just after the 
take-off is less than that in the ple- 
num just before the take-off. Since the 
area of the plenum is constant 
throughout its length, the plenum 
velocity decreases after each take- 
off. Current residential practice is 
to use design velocities of from 700 
to 900 fpm for the sections of the 
plenum close to the conditioner.’ 
The plenum velocity may therefore 
be as high as 900 fpm at the first 
take-off and 100 fpm or less at the 
last take-off. Since the design ve- 
locities for branch ducts of residen- 
tial systems are generally of the 
order of 600 fpm,° it is evident that 
low velocity ratios and large losses 
are characteristic of the first few 
take-offs, and high velocity ratios 
and small losses are characteristic of 
the last few take-offs on an extended 
plenum. This indicates that during 
the design process careful considera- 
tion should be given to the first few 
take-offs. 

Whenever possible, velocity ratios 
for side take-offs should be greater 
than 0.70 in order that the resulting 
take-off loss will not exceed 35 ft of 
round duct. In addition, velocity 
ratios for top take-offs should be 
greater than 1.0 to provide losses less 
than 45 ft of round duct. If, during 
the design of an extended-plenum 
system, these conditions of velocity 
ratios are not met, one or more of 
the following changes in the system 
should be considered: 

1. Increase the plenum size, to decrease 
the plenum velocity. This provides a high- 
er velocity ratio and a smaller take-off 
loss. 

2. Increase the branch duct velocity by 
increasing the air flow rate in the branch, 
or by decreasing the size of the branch 
duct. This may require a slightly. higher 
pressure in the plenum. 
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3. Rearrange the layout so that the 
branch ducts having low equivalent lengths 
and large volume requirements will be 
connected to the first few take-offs. In 
this regard, the location of a top take-off 
on the plenum at a point close to the 
conditioner should be avoided, since the 
velocity ratio will tend to be low at this 
point. 


From information already avail- 
able, it is possible to determine the 
pressure losses of the various com- 
ponents of extended-plenum duct sys- 
tems*, except those of the take-offs. 
In this paper the pressure losses of 
standard side and top take-offs can 
be evaluated from the curves of Fig. 
10, and, therefore, sufficient informa- 
tion is now available for designing 
extended-plenum duct systems for 
residential and small commercial ap- 
plications. 


Conclusions and 
Recommendations 


For the range of take-offs and 
extended plenums studied in this in- 
vestigation, the following conclusions 
and recommendations can be made: 


1. The independent loss coefficient, \, is 
a function of velocity ratio, but is not a 
function of length ratio and Reynolds 
number. 

2. The independent loss coefficient of a 
side take-off is not affected by the size or 
shape of the extended plenum, the size of 
the take-off, or the location on the plenum 
relative to other take-offs. This statement 
also applies to a top take-off. 

3. For a given velocity ratio, the pres- 
sure loss of a top take-off is much greater 
than that of a side take-off. 

1. The pressure losses of both side and 
top take-offs vary over a wide range, and 
are exceedingly large for low values of 
velocity ratios. Therefore, low values of 
velocity ratio should be avoided whenever 
possible. 

5. For practical purposes, the relation- 
ship between pressure loss and velocity 
ratio is given by a single curve that ap- 
plies to all side take-offs. Another curve 
provides this relationship for all top take- 
offs. 

6. Careful consideration should be giv- 
en to the design of branch ducts located 
near the conditioner in view of the pos- 
sibility of obtaining low values of velocity 
ratio and resulting high values of take-off 
loss. 

7. In order to avoid excessive take-off 
losses, the branch duct size, take-off loca- 
tion, and plenum size should be selected 
to maintain values of velocity ratio greater 
than 0.7 for side take-offs and greater than 
1.0 for top take-offs, 
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Aluminum Ceiling Panels for 
Heating and Cooling 


By E. S. Howarth*, S. C. Huddleston**, and 
R. M. Koch**, New Kensington, Pa. 


DESIGNERS of modern air-conditioned 
buildings are confronted with the 
problem of providing, at reasonable 
cost, adequate heating, ventilating, 
and air conditioning facilities through 
the use of equipment and arrange- 
ments which will conserve the great- 
est amount of space for other pur- 
poses. In solving this problem in a 
30-story office building being con- 
structed for the Aluminum Company 
of America in Pittsburgh, Pa., in- 
vestigation was made of a multi- 
purpose aluminum ceiling for heat- 
ing, for partially cooling, and for ac- 
complishing the desired acoustical 
treatment. In addition to providing 
the advantages of ceiling-panel heat- 
ing, this installation will employ ceil- 
ing-panel cooling in a similar man- 
ner, thus relieving the air condition- 
ing system of a large portion of its 
normal load. The resulting reduc- 
tion in size of air handling equip- 
ment and ducts, the efficient use of 
ceiling area, and certain construction 
innovations adopted are expected to 
increase the net usable space by an 
amount equivalent to about one and 
one-half stories. 

Aluminum ceiling panels offer cer- 
tain advantages when compared with 
panels composed of water-carrying 
tubes embedded in plaster or con- 
crete. The high thermal conductivity 
of aluminum permits wide spacing of 
the water-carrying tubes and obtains 
a temperature of the effective face of 
the panel approaching that of the 
water in the tube. The latter con- 
sideration makes panel cooling prac- 
ticable because the temperature of the 
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SUMMARY — Results of Heat- 
ing and Cooling Tests conducted 
on a variety of brazed aluminum 
ceiling panels are presented for 
a number of panel and room 
operating conditions. An analyt- 
ical solution concerning the ther- 
mal performance of metal heat- 
ing and cooling panels is devel- 
oped and this is reduced to a 
design chart for easy applica- 
tions to panels differing marked- 
ly from those tested. Compari- 
sons drawn between the actual 
test resulis and those predicted 
by the analytical solution indi- 
cate good agreement. 


chilled water can be above the dew- 
point of the ambient air and still 
provide effective cooling. The alu- 
minum panels respond rapidly to 
quick changes in water temperature 
and are not subject to the cracking 
hazards. Acoustical treatment is ac- 
complished readily with no adverse 
effect on thermal performance by 
perforating the sheet elements of the 
panels and overlaying them with 
glass wool blankets in a manner com- 
mon to metal acoustic ceilings. 

A search of the literature revealed 
that considerable information con- 
cerning the design and thermal per- 
formance of radiant plaster panels 


was available from the work of 
Raber, Hutchinson, Vanderweil, Gie- 
secke, and others. With the excep- 
tion of a paper’ by Leopold, dealing 
with the cooling performance of ceil- 
ing mounted aluminum plates having 
integral water passages, little tech- 
nical information relating to metal 
ceilings for heating and cooling was 
found. Consequently, a program of 
tests was initiated to determine not 
only the heating and cooling per- 
formance of such ceilings, but also 
to indicate the relative effects of 
variations in design details and op- 
erating conditions upon thermal per- 
formance. 

During the early stages of design- 
ing the Alcoa Office Building, con- 
sideration was given to the use of 
aluminum ceiling panels in which 
the water-carrying elements were an 
integral part of the ceiling or were 
either bonded or mechanically at- 
tached to it. Bonded construction, 
in which ceiling surface and water- 
carrying elements were brazed to- 
gether, seemed to offer the best com- 
bination of fabrication, installation, 
and thermal characteristics. The test 


'The Mechanism of Heat Transfer, Panel Cool 
ing Heat Storage, by Charles § Leopold 
(Refrigerating Engineering, July 1947, p. 33) 


Fig. 1 — Top view of typical aluminum ceiling panel 


—20-in. tube spacing 
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results reported in this paper were 
obtained from such brazed panels, 
but the analytical procedure is not 
in any way limited to that type of 
construction. In fact, the ceiling 
selected for the building is being con- 
structed of relatively small aluminum 
pans having integral clips which at- 
tach the pans mechanically to the 
water-carrying pipes. The theory 
and design data presented in this 
paper have been applied to them 
with good results. 


Description of Tests 


The experimental phase of the in- 
vestigation involved the testing of 
several designs of ceiling panels, 
each of which, in general, consisted 
of a sheet of aluminum to the top 
side of which was brazed aluminum 
tubing tracing a sinuous path across 
the panel. Most of the tests were 
performed on panels in which the 
facing sheet was 1% in. thick. How- 
ever, tests were also conducted on 
panels having facing sheet thick- 
nesses of 3/32 and 1/2 in. Five 
panel designs were tested in which 
adjacent tube passes were spaced on 
8-in. centers, and seven designs in- 
volved tubes spaced on 20-in. centers. 
The emissivity of the panel surfaces 
was varied by different surface treat- 
ments, namely, ivory paint (94 
percent), anodic oxide coating 
(91 percent), lacquer (69 percent), 
aluminum paint (33 percent), and 


Fig. 3 — External view of test room, air conditioning, and water 


control equipment 
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Fig. 2 — Interior view of one corner of 
the test room 


bare aluminum (4 percent). The 
thermal conductivity of the 3S alu- 
minum facing sheets was determined 
by test to be 86 Btu per (hr) (sq ft) 
(F deg per ft). Each panel was 4 
ft - 3 in. wide by 7 ft - 0 in. long and 
two such panels were assembled to 
make a continuous 14-ft long section. 
The aluminum tubing had a 5/8-in. 
outside diameter and a wall thickness 
of 0.065 in. The tests were conduct- 
ed with an insulating layer on the 
top side of the panel consisting of a 
l-in. thick blanket of glass wool 
covered on the top only by aluminum 
foil. Fig. 1 shows the top side of a 
typical panel, showing insulation and 


\ 


tubing. Only a small percentage of 
the panels tested were perforated. 


The 14-ft long panel assemblies 
were tested, two at a time, while sus- 
pended from the ceiling of a special- 
ly constructed test room, one corner 
of which is shown in Fig. 2. The 
totally-enclosed test room was de- 
signed to represent the size of a typi- 
cal office and measured approximate- 
ly 12 ft by 16 ft by 8-1/2 ft high. 
The walls, floor, and ceiling were 
insulated with thick rock wool batts. 
The finished floor was wood and the 
walls were faced with insulating wall 
board. Fluorescent fixtures, recessed 
flush with the ceiling panel surfaces, 
provided a lighting load of 3 watts 
per sq ft of floor area. 


Nominal room air temperatures of 
70 F for heating tests and 80 F for 
cooling tests were maintained by cir- 
culating air through the room. Air 
temperature control was obtained by 
employing external air conditioning 
equipment and pneumatic type tem- 
perature controllers. With this equip- 
ment the local variation in air tem- 
perature with time was held to within 
=1 deg. 

Water at any desired temperature 
was supplied to the panels by an 
external system of pumps and heat 
exchangers and water temperature 
variation was held to within + 0.1 
deg through the use of several pneu- 
matic-type temperature controllers. 
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Table 1 — Summary of Aluminum Heating and Cooling Panel Performancet 


wOMm~AL INLET waTeR TEMP 
wowimay am vecocity 


HOMMAL WATER FLOW RATE 


%.” 


»* 


tAll panels 4 ft 3 in. X 14 ft © in, except 3/32 in. thick panels which were 4 ft 3 in. X 13 ft 6 in.; 


+ PANE. THERMAL PERFORMANCE, BTU/(HRiSO FT)'” 
weating cooumne 

wo"r o"r so"r 
< Otem < Olea 


‘een tom | % 


all insulated 


with 1 in, thick glass wool blanket covered with aluminum foil on the top side 
(*) These panels perforated over entire surface with % in. diameter holes on '% in. centers (perforations occupy 5 per 


cent of total panel area) 
Near face of panel 
70 F, te = 75 F 


4 F, te = 77 F (except as noted) 


oF 
81 F 


Average controlled room air temperature 
te == Mean wall and floor temperature 
Test results shown — 176, 147, etc. 
Analytical results shown—182, 142, etc. 


Water flow rate was indicated by a 
calibrated flow measuring instru- 
ment. A general view of the external 
test room equipment, including air 
conditioning system, water tempera- 
ture control system, and measuring 
instruments, is presented in Fig. 3. 


Temperature measurements were 
made by means of calibrated iron- 
constantan thermocouples and a self- 
balancing electronic potentiometer 
employing a melting ice cold junc- 
tion. Air temperature measuring 
thermocouples which could see the 
panels were shielded with aluminum 
foil to minimize direct radiation ef- 
fects. Thermocouples were located 
at numerous points on the walls and 
floor of the test room and at ten dif- 
ferent locations along the 14-ft center- 
line of each panel assembly. Other 
couples were suspended in the air at 
a number of points below and above 
the panels. Inlet, outlet, and inter- 
mediate water temperatures were 
measured. Each teraperature survey 
involved approximately 60 measure- 
ments. 


Air was circulated through the 


room at a rate of approximately 880 The interior corner of the test 
cfm, which was about equivalent to room, shown in Fig. 2, reveals por- 
one change every 2 min. This rate tions of the ceiling panels with sur- 
was necessary to remove the heat re- face temperature measuring thermo- 
leased by the panels in order that couples attached, several wall ther- 
the room air temperature would re- mocouples, the standards supporting 
main constant. Part of the tests were the air temperature measuring ther- 
made with the inlet air grille louvers mocouples, the thermocouple junc- 
adjusted half up and half down. tion box, and one of the inlet air 
With this arrangement the air veloc- grilles. Fig. 4 is a view of this same 
ity across the face of the panel was corner of the test room with the per- 
measured with an anemometer at 30 forated diffuser partition in place. 

locations on the two panels when 
cold, and the average velocity was 
found to be about 25 fpm. To obtain 
air conditions within the room that 
would more closely approximate the 
conditions set up by natural convec- 
tion, a perforated diffuser partition 
was erected in front of the inlet air 
grilles. With the partition in place 
no indication of air motion anywhere 
in the room was obtained with the 
anemometer, although calibration 
data were available for velocities as 
low as 10 fpm. Therefore, it was 
concluded that: for the tests made 
with this setup the air velocity across 
the surface of the panels was less 


than 10 fpm. 


Tests were conducted employing 
inlet water temperatures of 180, 160, 
and 120 F for heating and 60 F for 
cooling. Water flow rates were 
established at either 1 or 44 gpm. 
Test data were not recorded follow- 
ing a change in test conditions until 
equilibrium was reached and then 
three consecutive series of observa- 
tions were made at about 10 min 
intervals. 


Results of Tests 


The thermal performance of each 
panel under the various test condi- 
tions was calculated from the rate at 
which heat was released from, or 
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Fig. 5 — Idealized panel with tempera- 
ture distribution at typical cross section 


absorbed by, the water as it flowed 
through the panel. Dividing this heat 
rate, Q, expressed in Btu per hour, 
by the room-side panel face area, A, 
in square feet, resulted in the aver- 
age unit panel performance, (/A, 
expressed as Btu per (hr) (sq ft). 
This index to panel performance in- 
cludes the relatively small amount of 
heat transmitted through the insulat- 
ing blanket on the top side of the 
panel. 

A summary of the thermal per- 
formance results obtained from 89 
heating tests and 30 cooling tests is 
presented in Table 1. The upper 
number in each block represents the 
average thermal performance, Q/A, 
obtained from three consecutive 
series of observations made under 
equilibrium conditions. From this 
summary, the effects of variations in 
panel design and operating condi- 
tions upon the thermal performance 
of the panel can be observed. It is 
important to note that improved 
thermal performance resulted from 
increasing face sheet thickness, sur- 
face emissivity, water flow rate, and 
air velocity, and from decreasing 
tube spacing. For the heating tests, 
raising the inlet water temperature 
resulted in a pronounced increase in 
thermal performance. Although not 
shown in Table 1, a similar improve- 


128 


ment was observed for cooling tests 
in which the temperature of the inlet 
water was decreased below 60 F. 

Interesting cross comparisons can 
also be made in Table 1. For ex- 
ample, it can be seen that, for the 
lower air velocity, introduction of 
160 F water at 1 gpm resulted in 
almost the same heat output as was 
obtained for 180 F water at 14 gpm. 
This suggests the use of water flow 
rate as well as water temperature as 
a means of controlling panel per- 
formance. 

Further examination of the test 
results shown in Table 1 indicates 
that, for identical water flow rates, 
air velocities, face sheet thickness, 


and surface emissivities, panels hav- 
ing a tube spacing of 8 in. exhibited 
practically the same thermal per- 
formance for 160 F inlet water as 
did 20-in. tube space panels when 
the inlet water temperature was 180 
F. Similarly, increasing the facing 
sheet thickness from 1 in. to 14 in. 
nearly compensated for an increase 
in tube spacing from 8 to 20 in. 

In calculating the performance of 
the perforated panels, it was origi- 
nally intended to consider only the 
net face area of the facing sheet. An 
analysis of the test results, however, 
revealed that no correction should 
be made for the loss in face area due 
to the perforations. Consequently, 





width of panel, feet. 
= length of panel, feet. 
= room-side face area of 
square feet 
= thickness of panel facing sheet, 
teet 
= developed length of tube, feet 
distance between centerlines of 
adjacent tube passes, (also 
called tube spacing), feet 
a typical cross section of the 
panel taken normal to the tube 
and extending in width a dis- 
tance s/2 on each side of the 
tube 
shortest distance from any point 
on the face of the panel to the 
centerline of the tube projected 
to the face of the panel, feet. 
distance from water inlet edge 
of the panei to Section A-A as 
measured along the tube, feet 
small increment of y, feet. 
subscripts used to relate tem 
perature to the inlet and outlet 
edges of the panel, respectively 
rate at which total heat is 
released from or absorbed by the 
entire panel, Btu per hour 
rate at which total heat per unit 
area is released from or absorbed 
by the panel at Section A-A 
Btu per (hour) (square foot) 
water flow rate, gallons per min 
ute 
water flow 
hour 
= specific heat of water, Btu per 
(pound) (Fahrenheit degree) 
thermal conductivity of facing 
sheet material, Btu per (hour) 
(square foot) (Fahrenheit de 
gree per foot). 
emissivity of panel surface, per 
cent 
Naperian constant, 2.718. 
average temperature of room air, 
Fahrenheit. 
weighted mean 
room air, walls, 
cluding space 
above panels, (approximated by 
considering only the tempera 
tures of the room walls and 
floor), Fahrenheit 
= temperature of the water at any 
point a distance, y, along the 
tube, Fahrenheit. 
temperature of the facing sheet 
at any point, Fahrenheit 
= temperature of the facing sheet 
at any point directly under the 
centerline of the tube a distance, 
y, along the tube, Fahrenheit 
= temperature of the facing sheet 
at a distance s/2 from the tube, 
Fahrenheit. 


panel, 


rate, pounds per 


rature of 
and floor, in 
and structure 


tem 





Nomenclature 


average of 
and fts/2 
longitudinal 
Fahren 


= arithmetic weighted 
all temperatures, /t 
observed on the 
centerline of the panel 
heit. 
arithmetic average of 
tures, fe and fs/2, at 
A-A, Fahrenheit 

= mean temperature of the entire 
panel surface, Fahrenheit 
mean temperature of the 
surface at Section A-A, F 
heit 
heat transfer coefficient for the 
flow of heat from the water in 
the tube through the water film 
and metallic joint to the panel 
surface directly under the tube 
Btu per (hour) (foot of tube) 
(Fahrenheit degree) 
general heat transfer coefficient 
combining radiation, convection, 
and conduction, and relating 
heat flow to the difference be 
tween the first powers of ¢ and 
tr, Btu per (hour) (square foot) 
(Fahrenheit degree) 

= approximate heat 
efficient obtained 
tests by relating average unit 
heat transfer rate, Q/A, to tem 
perature difference between tn 
and fr, Btu per (hour) (square 
foot) (Fahrenheit degree) 

= adjusted heat transfer coefficient 
obtained from 4n by correcting 
for the difference between ty 
and tm, Btu per (hour) (square 
foot) (Fahrenheit degree) ep 
resents capttiomatslly deter 
mined 
modified heat transfer coefficient 
for Section A-A referred to tem- 
perature, fe, directly under the 
tube, Btu per (hour) (square 
foot) (Fahrenheit degree) 
modified heat transfer coefficient 
for Section A-A_ referred to 
water temperature, tw, Btu per 
(hour) (square foot) (Fahren 
heit degree) 
overall heat transfer coefficient 
for the entire panel referred to 
the inlet water temperature 
Btu per (hour) (square 
(Fahrenheit degree) 
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plain and perforated panels were 
treated alike in calculating the per- 
formance values shown in Table 1. 
Even then, the thermal performance 
of perforated panels exceeded slight- 
ly that of plain panels in four of the 
five cases in which direct compari- 
sons can be drawn. It is believed 
that the cylindrical surface inside 
each perforated hole compensated for 
the loss in face area. Such a balance 
might not result for other combina- 
tions of face sheet thickness, hole 
size, and spacing. 

Efficient transfer of heat through 
the brazed joint resulted in relatively 
small temperature differences be- 
tween water in the tube and face 
sheet immediately under the tube. 
The average temperature difference 
for all heating and cooling tests, ex- 
cluding those conducted on the some- 
what impractical panel with the 14- 
in. thick face sheet, was 2.4 deg. This 
subject is discussed in more detail 
later. 


Theoretical Analysis 

Direct application of test results 
is usually complicated by differences 
between test and service conditions. 
This is particularly true when per- 
formance is affected in varying de- 
grees by as many variables as are 
associated with this problem. The 
following analytical procedure, there- 
fore, has been developed for use in 
applying the preceding test results to 
a wider variety of ceiling panels and 
operating conditions than were in- 
cluded in the tests. 

In this analysis, the nomenclature 
employed, and the units of measure 
are as indicated unless otherwise 
noted. 

Maximum heating and cooling per- 
formance of water-carrying ceiling 
panels having fixed surface charac- 
teristics would be attained if the sur- 
face temperature of the panel ¢ were 
uniform throughout and equal to the 
temperature of the entering water, 
twi. This condition would result if 
it were possible to flow a sheet of 
heated or chilled water at infinite 
velocity over the tcp surface of a 
metal panel having no resistance to 
heat transfer through its thickness. 
Such maximum performance is par- 
tially sacrificed, in the tube-and- 
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Fig. 6 — Developed single tube panel with tempera- 


ture distribution curves 


sheet type panels with which this 
paper is concerned, to gain other ad- 
vantages. For example, conveying 
the water in tubing attached to the 
facing sheet provides ample space 
for acoustical perforations. Control 
of the water flow rate causes a change 
in thermal performance of the panels 
and can be applied to advantage due 
to the manner in which the per- 
formance requirements vary with re- 
spect to distance from outside build- 
ing walls. 

The tubing and facing sheet could 
be joined by brazing, welding, 
soldering, adhesive bonding, or me- 
chanical connections. The tempera- 
ture difference between the water and 
the facing sheet directly under the 
tube would be affected by the ther- 
mal resistance of such joints. Con- 
sequently, in this analysis, a coefh- 
cient c is used for the rate of flow of 
heat from the water in the tube 
through the water film and metallic 
joint to the panel surface directly 
under the tube. 

The rate at which heat is released 
or absorbed by every unit area of a 
panel having a uniform surface tem- 
perature ¢ can be expressed as, 


Q/A=Al(t-t-) 


and the value selected for the heat 
transfer coefficient h depends upon 
considerations given to air motion, 
surface emissivity, insulation above 
the panel, and the general level of 
temperatures ¢ and ¢,. 

For an aluminum tube and sheet 
panel in which tube spacing s, the 
facing sheet conductance bk, and 
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water flow rate G have finite values, 
the face sheet temperature, ¢, varies 
with distance along as well as away 
from the tube. As was the case for 
the uniform temperature panel, the 
heat transfer coefficient h might be 
affected by the general level of the 
mean surface temperature, ty, but 
it is assumed that a single value of 
h can be used for the entire panel. 
In order to calculate the thermal per- 
formance of such a non-uniform tem- 
perature panel, it is necessary to 
determine the temperature distribu- 
tion on the panel surface. 


Consider, therefore, an idealized 
type of heating panel, such as the 
one shown in the upper part of Fig. 
5, in which the tube traces a square- 
cornered sinuous path. The margi- 
nal distance s/2 at all ends and edges 
of the panel is one-half the tube 
spacing s. The facing sheet is slit 
midway between adjacent parallel 
tube passes, as shown by the dashed 
lines. Straightening the sinuous tube 
to its developed length D results in 
the single straight tube panel shown 
in the upper part of Fig. 6. Inas- 
much as this represents one element 
of a parallel grid system, the analysis 
presented here applies to either 
parallel or series flow arrangement 
of the water-carrying tubes, 


Section A-A, as shown in the lower 
part of Fig. 5, represents a typical 
cross section of the idealized or 
straight tube panel. In effect, the 
facing sheet now becomes two sym- 
metrical fins attached to the tube. 
Mathematical consideration of the 
heat flow through and from each fin 
results in the temperature distribu- 
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tion indicated by the curves shown 
under the enlarged Section A-A in 
Fig. 5 and expressed by the equation, 


ree 
t=(4,-tJicosh VS 

Ab 
—fanh Vz sinh V— be]. (2) 


in which cosh, tanh, and sinh desig- 
nate hyperbolic functions. Similarly, 
the mean surface temperature, ¢,,, for 
Section A-A can be expressed in the 
equation, 


tanh 
(yt) _ 
Cd, ae td sP 


4kb 





The rate at which total heat per unit 
area is released from the panel at 
Section A-A is, 


Gan = A (te t,) 
which can be expressed, 
Ga-a = AR (t,~t,) 


During heating service, the tem- 
perature of the water, t,, decreases 
as the water flows through the tube 
and this results in a similar decrease 
in panel surface temperatures, ¢, and 
tm, a8 indicated by the curves in the 
lower part of Fig. 6. Consequently, 
the rate of total heat output per unit 
area, qa-a, also decreases from the 
inlet to outlet end of the panel, and 
it is necessary to integrate this effect 
along the tube in order to determine 
the thermal performance of the 
entire panel. 

The water, in passing through the 
incremental length of panel, d,, 
shown in Fig. 6, loses an amount of 
heat equal to that released by this 
short length of panel. This condi- 
tion is expressed by the differential 
equation, 


—wp SE ay =H btm tay “6 


and in terms of the temperature drop 
(t,»—t,), across the joint, 


at, 
ee y= Clty hay (6a) 


where c is the conductance of the 
joint per unit length of tubing. 
Because of the fact that: 

1. wp = 5006 

2. As (tm — tr) = ¢ (tw — &), by 
combining Equations 6 and 6a 

3. (tm — te) = R (te — tr), from 
Equation 3 


Equation 6 can be converted to the 


Solution of this differential equation 
results in the following expression 
for t, at any distance y measured 
along the tube from the inlet end 
where ty = tw, 
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From this it follows that, at the out- 
let end of the panel, 


ear. kee 
$006 Orr 
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Under equilibrium conditions, heat 

is released from the entire panel at 

the same rate as it is lost by the 
water; consequently, 


Q= 5006 (ey beg) -- > === == (Y) 


Combining Equations 8 and 9, 


sD ! 
Q=5006 (tt -0* 4" )....(10) 


The average rate of heat output per 
unit area for the straight tube panel 
becomes, 


Q_ S006 us “aoe nae 
A sd xc (Mi-e ) 
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and for the sinuous tube panel, 
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in which R is a function of h, s 

and b, as indicated in Equation 3. 
The rate of heat transfer is most 

commonly expressed by a coefficient 


times a temperature difference. Thus, 
for a uniform temperature panel for 
which the rate of heat transfer is 
expressed by Equation 1, the coefhi- 
cient is h and the temperature dif- 
ference is (t—t,). 

The rate of heat transfer per unit 
area at any Section A-A of a tube 
and sheet panel is expressed by 
Equation 5 in which the coefficient, 
which will be denoted by h’, is AR 
and the temperature difference is 
(t,—t,). Note that in this case, ¢, is 
the temperature at only one point in 
the section and that the reduction 
factor R is imposed upon the gener- 
al coefficient h to compensate for the 
fact that for panel heating, all other 
points in the section are at tempera- 
tures lower than ¢,. The coefficient, 
h’, which applies to the temperature 
difference (t,—t,) can, therefore, be 
stated as, 


4kb 
and Equation 5 becomes, 
Yaa =h'(t,— 


The heat transfer rate per unit 
area at any Section A-A can also be 
expressed in terms of the tempera- 
ture difference, (t,—t,), by defining 
the coefficient, A”, which is actually 
the sum of the thermal coefficient of 
conductance of the joint plus the co- 


efficient, h’. So, 


1 
~ sfe+ ifr’ 


and 


For the entire tube and _ sheet 
panel, the average rate of heat trans- 
fer per unit area can be expressed as, 


Q/ASA' Ct te) 


In this case, the temperature ty, is 
higher for panel heating than the 
temperature at any other point in 
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the panel. 
result from a triple reduction im- 
posed on A: one for the temperature 
drop across the joint, one for the 
temperature drop which occurs as 
the point moves away from the 
tubes, the other associated with the 
point moving along the tube path. 
The coefficient, h’”’, obtained from 
Equation 12 is, 


pa eae Cn 
Wty SOE (yg 0 H*VM)...18) 


ad WL 


From this it can be seen that the 
first reduction operates through the 
relationship between the tube spacing 
s and the joint conductivity c, the 
second reduction operates through R, 
and the third reduction is a function 
of the relationship between water 
flow rate G and the area of the panel 
WL. 

Use of Equations 17 and 18 per- 
mits calculation of the average rate 
of total heat output per unit area 
for a panel through the substitution 
of values for all pertinent design and 
operating factors. Whereas the 
analysis was developed on the basis 
of panel heating, it applies equally 
well to panel cooling, in which case 
the heat flow would be a negative 
quantity. 

In order to apply Equations 17 
and 18, proper values must be de- 
termined for c in terms of flow rate 
and temperature and for A in terms 
of surface emissivity, air flow, and 
insulation above the panel. Analyti- 
cal determination of these factors is 
not within the scope of this paper, 
but the values obtained from tests 
are presented later. 


Consequently A’” must 


b= Q/Alty -t,) 
h’s Oval, - t,) 
n*- Qalt,-1,) 
w o7ait,,-t,) 
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Fig. 7 


Design Chart 

Calculation of h” by using Equa- 
tions 13, 15, and 18 is somewhat 
tedious and it is difficult to sense 
the relationship between A’” and A 
as determined by the other variables. 
Unfortunately, the reduction factors 
previously discussed are, in them- 
selves, functions of A as well as the 
other variables, but fortunately the 
reducing operation can be accom- 
plished readily in three steps. The 
design chart presented in Fig. 7 can 
be used for this purpose. 


Example 1. Calculate the overall heat 
transfer coefficient referred to inlet water 
temperature for a panel nara y under 
the following conditions: s = = 

2/3 ft; k = 86 Btu per (he) 
(F deg per ft); 6 = \%& in. = 1/96 
ec = 15 Bu per (hr) (ft of tube) - 
deg); W = 4.25 ft; L = 14.00 ft; 6 = 
% epm. 

Solution. In order to use the design 
chart, Fig. 7, it is first necessary to cal- 
culate s*/kb, s/c and WL/G which will 
be 0.5, 0.044 and 238, respectively. 

If it is assumed that A is known, A” 
can be obtagmed from the design chart, by 
following the course indicated by the 
dashed lines. The chart is entered from 
the right hand abscissa at the value of Ah, 
such as 2.15 for the example. The vertical 
dashed line is followed until it intersects 


in. = 
(oq f) 
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— Design chart for aluminum ceiling panels 
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the curve for which s°/kb = 0.5, at which 
location it can be observed that h’ = 1.97 
on the ordinate. This ordinate line is fol- 
lowed to the left until it intersects the 
eurve for s/c 0.044. By dropping 
vertically te the inclined base line, A” is 
found to be 1.81. Proceeding horizontally 
to the right to intersect the curve for 
WL/G = 238 and dropping vertically, the 
value of A’” = 1,22 is found on the ab- 
scissa. This value for A” is approxi- 
mately 57 percent of that assumed for A. 





Example 1 was selected as repre- 
senting one of the test panels and 
will be referred to later when the 
heat output of the panel is calculated. 





Experimental Determination of 

Heat Transfer Coefficients, 

h and c 

The theoretical analysis can now 
be checked with the experimental re- 
sults, but the experimental data must 
first be reduced to the terms of the 
theory. 

The choice of an experimental 
value for the mean heat receiver tem- 
perature, ¢t,, is a difficult one, since 
t, should actually be a weighted mean 
of several air and surface tempera- 
tures. Heat is lost from the panel 
to the room air by convection, to the 
walls and floor by radiation, and to 
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the space above the ceiling by con- 
duction, convection, and radiation. 
The proportions lost in each manner 
are influenced by panel emissivity, 
air velocity, and probably panel tem- 
perature. However, in this work, 
the experimental value of mean re- 
ceiver temperature, ¢,, was assumed 
to be equal to the weighted mean of 
ten measured temperatures on the 
walls and floor of the test room. An 
average panel surface temperature, 
tx, was obtained by taking a weighted 
average of six measured surface tem- 
peratures at points directly under 
the tube and four points midway be- 
tween tubes. 

With values for Q/A, t,, and ty, 
it was possible to obtain an experi- 
mental value for the heat transfer co- 
efficient, hy, from Equation 1, em- 
ploying the calculated value of ty 
in place of t. However, it can be 
seen from the theoretical analysis of 
a typical cross section that the value 
of average surface temperature, ty, 
may be considerably different from 
the actual mean surface temperature 
tm because the temperature distribu- 
tion between tubes follows a logarith- 
mic path rather than the straight 
line assumed in determining ¢,. 
Therefore, a relationship between the 
actual mean surface temperature t, 
and the measured average tempera- 
ture f, was determined from Equa- 
tion 2, and a similar relationship was 
assumed to exist between tempera- 
ture ty and ty for the whole panel. 


Thus: 
sh 
2sinh 
la~t es 
ie l+cosh Pr ib | 
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By this relationship, hy was con- 
verted to hy (which approximates h 
of the theoretical analysis) for each 
test. 

The experimental values of hy de- 
termined from Equation 19 represent 
several panel surface emissivities and 


two air flow conditions. In order to 
show the effect of emissivity and air 
flow velocity on the heat transfer 
coefficient, Fig. 8 was constructed by 
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Fig. 8 — Variation of experimental heat 
transfer coefficient with surface emissivity 
and air velocity 


plotting average values of hy against 
emissivity for each of the two air 
flow conditions. The data points in 
Fig. 8 represent the average of values 
of hy for all tests run at each condi- 
tion of emissivity and air flow. 
The lower of the two solid curves 
in Fig. 8 represents data from tests 
made with the perforated air diffuser 
partition erected along the inlet air 
wall of the test room. With this ar- 
rangement, the air flow velocity was 
considered to be less than 10 fpm. 


~The upper solid curve in Fig. 8 rep- 


resents data from tests made with 
no diffuser partition and with the 
louvers on the inlet air grilles turned 
half up and half down. With this 
arrangement, the average of air ve- 
locities was 25 fpm. 

The dashed line in Fig. 8 repre- 
sents the variation of hy with emis- 
sivity, ¢, for cooling tests involving 
inlet water temperatures of 60 F and 
air flow velocities of less than 10 
fpm. That the heat transfer coeffi- 
cient is higher for cooling than heat- 
ing is explained by the fact that in 
cooling, the natural convection causes 
the warm air to continually rise and 
replace the cooler air next to the cold 
panel. In the case of heating panels, 
there is a layer of very warm air 
against the ceiling panel which tends 
to remain near the ceiling and this 
lack of air motion retards the release 
of heat by convection. 

This conclusion is supported by 
the fact that the coefficients for heat- 
ing anc cooling are nearly identical 
for the tests at the higher air velocity 
of 25 fpm, Fig. 8. In this case, tiere 
is sufficient forced air movement to 
cause removal of the layer of warm 
air at the ceiling, thus increasing the 


convection heat transfer. Thus, the 
heat transfer coefficient is nearly 
identical for heating and cooling 
when there is appreciable air motion 
across the panel surface. 

A thorough study of the effect of 
emissivity, air motion, and tempera- 
ture upon the surface heat transfer 
coefficient h was beyond the scope 
of the work reported in this paper. 
However, the values shown in Fig. 8 
are believed to be typical of those to 
be expected in ceiling panel instal- 
lations. 

The coefficient of heat transfer 
from the water in the tube to the 
panel surface under the tube c was 
also determined from the experimen- 
tal data. This coefficient was calcu- 
lated by the equation: 


einen niet i 
ar 


The heat transferred per unit area of 
panel, Q/A, was determined for each 
test, as previously described. The 
average temperature difference, At, 
was determined for the whole panel 
by subtracting the average of six 
measured under-tube surface temper- 
atures from the average of three 
measured water temperatures for 
each test. 

Considerable variation occurred 
among the values calculated for this 
coefficient. However, Equation 20 
shows that for a given heat transfer 
rate, the value of c varies inversely 
with the temperature difference. With 
this type of relationship, for small 
values of At, such as were generally 
encountered in these tests, a small 
change in At will produce a consider- 
able change in c. In these tests, the 
measured values of At ranged from 
zero to approximately 10 deg with 
an average of 2.4 deg for all tests. 
Thus, small errors in the measure- 
ments of At could be expected to pro- 
duce rather wide variations in the 
values obtained for c. Actual values 
of c varied from approximately 4 to 
120 Btu per (hr) (ft of tube) (F 
deg) with the average level of c 
being influenced by flow rate and 
temperature. 

Although there was considerable 
variation in the experimentally deter- 
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mined values of c, it can be shown by 
the analytical equation that, for a 
large change in c above about 10 Btu 
per (hr) (ft) (F deg) there is a very 
small change in the heat transfer 
rate, h’”. Therefore, the following 
average values of c, Btu per (hr) 
(ft) (F deg) were determined for 
heating and cooling at the indicated 
water flow rates: 








These values of c are believed to 
be sufficiently accurate for a brazed 
joint that provides a short, wide heat 
path of high conductivity. However, 
with other types of joints that pro- 
vide a lower overall conductivity, 
more accurate determinations of c 
would probably be necessary, since 
the overall heat transfer rate, h’””’, 
becomes quite sensitive to variations 
in c at low values of c. 


Comparison of Experimental 
and Calculated Performance 


Theoretical panel performance 
Q/A for each of the test conditions 
in Table 1 was determined through 
the use of the design chart, Fig. 7, 
in accordance with the previously 
described method using values of h 
selected from Fig. 8 and the values 
of c reported in the previous section. 

For example, the panel used to 
demonstrate the application of the 
design chart had been painted with 
an ivory paint that gave a surface 
emissivity of 94 percent. With the 
test room inlet air duct louvers ad- 
justed half up and half down, the 
average air velocity across the panel 
surface was 25 fpm. For this emis- 
sivity and air velocity condition, the 
heat transfer coefficient h from Fig. 
8, was found to be 2.15, the value 
used in the design chart example. 
When the panel was used for heat- 
ing at a water flow rate of 14 gpm, the 
joint heat transfer coefficient c was 
shown in the previous section to be 
15.6. Wsing these values of / and c, 
the overall heat transfer coefficient 
h’” was found from the design chart 
to be 1.22. Q/A was then determined 
by multiplying h’”” by (t,,--¢,). The 


average value of ¢, for all heating 
tests was 75 F. Consequently, for 
inlet water temperatures of 180, 160, 
and 120 F, the values of (t,:—+t,) 
were 105, 85, and 45 deg, respective- 
ly. Multiplying these values by h’” 
= 1,22 gave values for Q/A of 128, 
104, and 55 Btu per (hr) (sq ft). 
Similar calculations were made for 
all test conditions and are presented 
in Table 1 as the lower value in each 
block. 

In general, the agreement between 
actual test results and calculated per- 
formance improved with increasing 
panel temperature. As might be ex- 
pected, the greatest differences oc- 
curred for the cooling tests. On the 
whole, 46 percent of the calculated 
values were within * 5 percent of 
the measured values, 75 percent were 
within + 10 percent, and 90 percent 
were within * 15 percent. In the 
worst case, the theoretical value was 
33 percent greater than the experi- 
mental. 

The fact that the actual values of 
the heat transfer coefficient varied 
considerably from the average values 
used in the calculations is the pri- 
mary cause of differences between 
test and calculated performance. 
When the actual experimental value 
of hy for each test was used to cal- 
culate performance, 60 percent of the 
calculated values were within *5 
percent of the measured values, 93 
percent were within * 10 percent, 
and the greatest deviation was 16.7 
percent. Substitution of actual values 
of ¢ and(t,,—t,) in the calculations 
further improved the agreement. 


Conclusion 

It can be concluded that reasonably 
accurate predictions of the thermal 
performance of a wide variety of 
aluminum ceiling-type heating and 
cooling panels (including types in 
which aluminum panels are fastened 
to tubes by mechanical means such 
as clips) can be made through the 
use of the design chart (Fig. 7) or 
Equations 11 or 12 and properly 
selected values of all contributing 
factors. 
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BRAB ADVISES U.S. 
ON CONSERVATION 

A contract for advisory services by 
the Building Research Advisory 
Board on the subject of conservation 
in building construction has been 
signed between the Federal Govern- 
ment and the National Academy of 
Sciences at the request of the Defense 
Production Administration. 

Under this contract, BRAB is to 
make a study of technical informa- 
tion on existing practices, standards, 
and regulations which will provide 
reliable criteria for the evaluation of 
conservation measures in building 
design and construction. As the study 
progresses, BRAB will also investi- 
gate proposed and alternative prac 
tices which are not in effect gener- 
ally, but appear to have potentials 
for conservation. 

A second phase of the BRAB study 
will be to review practices in federal 
building construction, including mili- 
tary construction. This part of the 
study will be directed especially 
toward identifying conservation 
measures practiced by agencies of 
the government engaged in construc- 
tion and to determine differences in 
the standards of the various agencies. 

BRAB expects to enlist technical 
aid and advice of many people who 
represent the technical bodies which 
establish standards for the building 
industry. 
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A CHALLENGING FIELD 


By |. W. Cotton, Chairman, COMMITTEE ON RESEARCH 


A member of ASHVE privileged to serve on the Com- 
mittee on Research soon learns that the Society represents 
@ progressive and courageous vocation. 

Many of the projects now facing Society research have 
resulted from the need to know the basic data underlying 
successful practices recently developed. Such data must 
be translated into accurate formulae to guide design and 
installation engineers in achieving fully satisfactory jobs 
in the new art. 

Our dynamic industry ventures from the well-known into 
the intriguing unknown, which continually beckons. Ideas 
are crystallized into application; the job succeeds. Com- 
plete prior knowledge of the fundamental scientific data 
underlying the success seldom precedes the forward step. 
Research is then called upon to disclose and correlate all 
taser] data and to formulate the basic principles to be 
ollowed in expanding individual job sudcesses into uni- 

ersally available standard practices. 

A procession of new building materials composed of 
ubstances with largely unknown characteristics has ap- 

eared within the last few years. Accurate information 
bout these products and correct formulae for their 
sage become urgently required, and Research goes to 
ork to supply the answers. 

Study of environmental effects on the human body must 
ccompany developments in our art. We need to know 
he extent of proven benefits resulting from our advancing 
ractices; if people in impaired physical condition react 
nfavorably to any situations accepted as genuine im- 
provement by the public generally, we must know that too. 
ontinuous study of human health response to our proc- 
sses will be a very important function of Society research 
or a long time. 

Many manufacturers of products used in heating, venti- 
ating, and air conditioning maintain active research 
epartments. These invent and develop new products, 

prove existing items, and increase manufacturing effi- 
iencies. They test equipment for. performance and dura- 
ility. Their work directly affects their own marketing and 
rofit situations. 

Increasing numbers of these manufacturing institutions 
Iso support Society research, looking to us for underlying 
asic scientific knowledge, development of comprehensive, 
ccurate formulae and standards under which individual 
products can classify. They know that their own items 
will be properly utilized, will be incorporated into correctly 
engineered installations and will enjoy expanding markets 
supported by public confidence if the Society provides 
dependable fundamental data on design and application. 

During the past year we have offered our services to 
various branches a the Government, particularly those 
concerned with National Defense, and we stand ready to 
undertake tasks which fall within the scope of our particular 
aptitudes. Projects now actively concerning our own 
laboratory at Cleveland and our cooperating institutions 
exemplify the wide range of present interests. 

The current Society research program includes: 
Completion of the Environment Laboratery {originally called the 
Calorimeter Room) and preparation for the studies in panel heating 
for which it was designed. The floor, ceiling, and 4 sides of this 
25 x 12 x 12 ft room are composed of panels which can be requiated 
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independently to any temperature from 20 F to 140 F. Widely 
varied heating situations can be simulated and accurate determina 
tions of heat flow made and recorded. Definite projects in sight 
will require the facilities of this room for several years. The room 
and its equipment will probably stand out as unique for some time. 

US Navy Human Calorimeter, being built for the Bureau of 
Medicine and Surgery through the Office of Naval Research 
(ONR Contract). For studies of heat exchange between man and 
the surrounding surfaces, with surface temperatures ranging from 
30 F to 200 F at close tolerances, The contract has another year 
to run. The design, most of the development work, and much of 
the construction have been carried out by the Laboratory Staff. 

Solar Heat Gain Through Glass; investigations begun six years 
ago, with design data on unshaded glass already developed and 
now in THE GUIDE: studies now going forward of different types 
of sun-shading devices for development of data on shaded glass 
areas for THE GUIDE. 

Study (at College of Medicine, University of Illinois, Chicago) 
of the physiological adjustments of healthy and physically impaired 
persons to sudden changes in environment. 

Studies (at Kansas State College) on the downblow of heated 
and cooled air streams. 

Studies (at University of Minnesota) 
tial heat source of the heat pump. 

Sol-air Thermometer studies {At Cornell University). 

Studies {at Case Institute of Technology) on air distribution from 
various types of outlets, particularly ceiling outlets. 

Studies (at Pennsylvania State College) on moisture 
through thin sheet materials. 

Studies (at Michigan State College) on air flow through take-offs 
from rectangular ducts. 

Air Entrainment in hot water heating systems (Univ. of Fla.). 

Ventilation Jets; experimental work {at Laboratory) terminated 
and data being analyzed. 

Odors; odor-free test 
Laboratory). 

Studies of 
Laboratory). 

Other projects, studies and reports are progressing 
under Technical Advisory Committees on: 

Air Cleaning Industria! Ventilation 

Air Distribution Insulation 

Combustion Odors 

Cooling Load Pane! Heating and Cooling 
Heat Flow through Glass Physiological Research 
Heat Pump Sensations of Comfort 
Heating Load Sorbents 

Hot Water and Steam Heating Sound Control 

Human Calorimetry Weather Design Conditions 

Members of the Society sometimes express the opinion 
that Society Research lags behind practice. Research 
must always reply that this is exactly as it should bel 

Since Society research does not invent or inaugurate the 
new practices which become important components of our 
total art, but concerns itself with supplying accurate, de- 
pendable data necessary to insure successful heating, 
cooling, and ventilating installations, our research simply 
must follow and not lead the field. 

Should Society research ever catch up with actual prac- 
tice, it could only be because the field has quit trying new 
ideas. We do not need to fear such a calamity: we can 
be proud of our dynamic industry and confident that in- 
ventiveness and courage will dominate our future. 

With this true. new improvements will continue to flow, 
and Research will continue to study and proclaim. Our 
ideal should be for Research to try constantly to narrow 
the gap between itself and the field: but our ambition 
for a future of expanding accomplishment should make us 
hope that Research never does completely catch up. 
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Discussions 


Papers Presented at Semi-Annual Meeting 


Portland, Ore. 
July 2-4, 1951 


Optimum Panel Surface Distribution Determined 


from Human Shape Factors* 
by F. W. Hutchinson and Merl Baker 


R. G. Vanperweit, Boston, Mass. 
(Written): Human shape factors with 
respect to floor areas, together with those 
in respect to wall and ceiling areas, will 
supply the designing engineer with the 
data required for the solution of a number 
of special heating and cooling problems. 
They will help in the design of cooling 
systems for spaces such as rooms contain- 
ing great numbers of business machines or 
other heat generating equipment. Even 
more important, they will enable the engi- 
neer to design the most economical heating 
systems for large industrial plants where 
aisle locations are fixed for present as well 
as for future operation. It is conceivable 
that by the use of properly located floor 
panels in such buildings, large fuel savings 
may be obtained. 

With reference to the application of the 
human shape factor to the design of con- 
ventional room heating systems, I should 
like to express appreciation of the author's 
remarks on the great majority of heated 
rooms. It appears that in the 10 by 10 ft 
room a shallow circumferential coil pre- 
sents an ideal solution of the heating prob- 
lem — if none of the walls are outside 
walls and the ceiling or roof loss is fairly 
constant through all points of the ceiling. 

However, as the authors point out, when 
one of the walls of this room is an outside 
wall, and therefore has a_ considerably 
lower surface temperature than other room 
surfaces, it will be necessary to concen- 
trate the heat output of the floor or ceiling 
panel in the area adjacent to this wall. 

We should remember that maximum 
comfort in a room, in regard to heat inter- 
change by radiation, will be maintained if 
the difference between heat loss and heat 
gain per square inch of human body - 
front, back or side — remains constant no 
matter where the occupant may be located 
within the room. 

I should not necessarily desire to occupy 
steadily a room designed according to such 
principles for fear that I might grow stale 
and miss the refreshing effect of a few 
cold spots. However, extreme variations of 
the heat balance of a human body within 
a room should be avoided. The heating 
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designer became aware of these principles 
many years ago when he removed the 
radiator from the inside wall and replaced 
it by radiation under the window. 

A complete analysis of radiation condi- 


“No 


tions within a room would have to consider 
radiation influx from the heated panel 
superimposed over the radiation loss of the 
human body to the cold outside wall and 
glass. 


Barometric Draft-Control Analysis* 
By H. B. Nottage, D. W. Locklin, and R. G. Huebscher 


Hucu Ketryt, Milwaukee, Wis. (Warr- 
TEN): This paper shows every evidence of 
careful and painstaking analysis and is of 
great interest to us as far as the points 
covered are concerned. The following 
comments are offered only in the most 
cooperative spirit: 


1. It would have been helpful to have 
had actual diagrams of the physical test 
set-up included in the paper. 

2. It is stated that coefficients of bleed 
flow and torque force are dimensionless 
but it would seem from their use in equa- 
tions that they have some physical inter- 
pretation which could be more clearly 
brought out. 

3. A fuller discussion of the effect of 
variations in the various coefficients with 
relation to damper performance would 
have been very helpful. 

4. One phase of the study which is of 
great importance, but which has not been 
included in this paper, is the relationship 
of controlled draft to available draft under 
conditions of varying resistance such as 
are encountered in actual installations. 

It is unfortunate that the complete pro- 
gram as outlined by the Technical Ad- 
visory Committee cannot be completed at 
this time, as the information so carefully 
compiled in this paper loses much of its 
practical value through lack of supporting 
data which would have been available if 
the other steps outlined in the program 
had been taken. 

If the limited scope of this investigation 
had been foreseen, it probably would have 
been of greater value to the members of 
the Society as a whole to have concen- 
trated on items four and five of the pro- 
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gram so that the best possible use could be 
made of the controls now on the market. 

I believe that this program should be 
carried through to completion at the 
earliest possible date with the ultimate end 
in view of setting standards as outlined in 
item six of the program. 

I would like to congratulate the authors, 
who so ably prepared this paper, and ta 
express the hope that they can continue 
the project. 


R. K. Tuurman, Washington, p.ce 
(Warren): The work which the authors 
have concluded in connection with the in- 
vestigations of barometric dampers is most 
significant in emphasizing the  insuffi- 
ciency of existing knowledge of the be- 
havior of draft systems. -The importance 
of more complete data on draft systems is 
apparently not fully realized by the pro- 
fession or by the industry. This is espe- 
cially the case with those of us who are 
directly concerned with residential heating. 

In the operation of every household 
fuel-burning device, the draft system re- 
quires far more serious consideration than 
it has received to date. The barometric 
damper, in its several forms, has been 
used primarily as a device to limit draft 

to keep draft from getting too high. 
Such use assumes that the draft produced 
by the flue is more than enough to assure 
the proper operation of the fuel-burning 
appliance. For this reason, the operation 
of draft control deveces leaves much to be 
desired during the critical heating period 
which follows the initial start of a0 auto- 
matically controlled appliance. The need 
for a barometric damper which will remain 
closed, and tightly closed, until the de- 
sired limit is reached, is apparent. It is 
equally apparent that the design concept 
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of barometric dampers commonly used 
might be critically examined. Such a 
critical examination can be profitable to 
the profession and industry if the work 
described in the authors’ paper is intelli- 
gently applied. 


I have observed with great misgiving 
the installing contractor’s tendency to omit 
draft regulators from residential heating 
installations. This omission occurs fre- 
quently in installations in houses where the 
chimneys are low and the available drafts 
are of the order of one or two hundredths 
of an inch. An impressive proportion of 
houses of this type are of limited volume 
and of tight construction. Few people 
have realized that an assured supply of 
air to the fuel-burning appliance is just 
as important as provision for the disposal 


cf combustion products through a flue. 
It is an essential part of what the authors 
term the draft system. 

The most alarming statement in the 
paper is that further work is not presently 
contemplated. Back of this statement, and 
equally alarming to me, is the difficulty 
which the Technical Advisory Committee 
on Combustion has encountered in get- 
ting anything done at all. 

It will be tragic indeed if the work done 
so far is ended because of lack of appre- 
ciation of its importance to house heating. 
The need for a comprehensive study of 
the entire draft system is certainly far 
more important than most of the research 
projects now enjoying the blessings of the 
Committee on Research. In the Director's 
letter transmitting a copy of the paper to 


The Control of Air Streams from a Long Slott 
By Alfred Koestel and Chia-Yung Young 


G. B. Priester, Baltimore, Md. (Wair- 
TEN): The authors are to be compli- 
mented on their presencation of the theory, 
correlating test data, and application in- 
formation on air streams from a long slot. 

As was previously pointed out, however, 
I do not believe that the friction loss in 
the tapering duct should be completely 
ignored even though it may be a small 


item. The friction drop for 1500 cfm at 
2000 fpm, as used in the example, is prac- 
tically 4% in. of water per 100 ft. of duct. 

Since the desired throw usually is fixed 
in practice, it would be helpful if a prac- 
tical example could be presented for a 
condition of 30 ft. throw. It is also sug- 
gested that an example using a lower duct 
- velocity, say 100 or 1500 fpm, be included. 


Two-Year Performance of a Heat Pump System 
Furnishing Year-Round Air Conditioning in 
Modern Office Buildingt t 
By Philip Sporn and E. R. Ambrose 


F. R. Exttensercer, Bloomfield, N.J. 
(Wairten): The authors of this paper 
are to be commended for showing that a 
large building. heat pump system can be 
practicable, dependable and _ economical 
when properly engineered and _ installed. 
The authors’ company has been a pioneer 
in this field. Other organizations would 
do well to emulate its vision and fore- 
sight. 

Mention could be made of the fact that, 
although the authors’ company was re- 
sponsible for the overall design of the 
described system, various manufacturers 
cooperated in the installation, including 
the discusser’s company which furnished 
many of the basic elements of the system, 
compressors, heat transfer coils and the 
year-around remote room-air conditioner 
units. 

Of particular interest is the heat factor 
proposed in this paper as a constant for 
comparing operating cost of systems in 
different geographical areas. A | brief 


¢Published in ASHVE Journat Section 
Heating, Piping & Air Conditioning, July 1951 

ttPublished in ASHVE JourNat Section 
Heating, Piping & Air Conditioning, August 
1951 


136 


analysis will show that this factor is not 
actually a constant but varies with the 
design temperature and the temperature 
of the heat source — in addition to being 
affected by variations in wind, sun, and 
lights, as was pointed out in conclusion 
No. 5. It can be shown that the heat 
factor proposed is actually equivalent to 
2.08/P.F. for a design temperature of 15 
F, where P.F. is the performance factor or 
coefficient of performance integrated over 
a particular period. 

The discusser recently proposed a similar 
heat factor* expressed in the form: 
H.F. = Heating kwhr/[ (Degree-days/1000) 

(Hourly Btu/F deg)] 
This form has the advantage of being 
independent of the heating design temper- 
ature and is numerically equal to 7.03/P.F. 
If the variation of coefficient of perform- 
ance is essentially linear with outdoor air 
temperature, as it generally is for an air- 
source heat pump, then the P.F. can be 
predicted by taking it as equal to the 


*Year-Round Air Conditioning with the Heat 
Pump (G.E. Review, Dec. 1950) 


me for comment, I was invited to suggest 
whether any further work should be done 
in this field by the Society. It seems to 
me that a suggestion to this effect is the 
mildest comment that could be made. 
Further work, expedited by an enlightened 
appreciation on the part of the Committee 
on Research, is necessary and essential if 
the Society's contribution to the public is 
to be advanced. 

Let’s get busy on those things with which 
the public, the industry, and the profession 
are more directly and more widely con- 
cerned even though it means the postpone- 
ment of investigation of heat emission 
from an infrequently used ceiling panel 
made of an unobtainable metal which the 
builder cannot afford to use if he can 
get it. 


COP at the average outdoor temperature 
that exists during the time heating is re- 
quired in any locality. This temperature 
can be found from weather records and 
the relationship: 

65 - (Degree-days/ 
No. of days with 
mean temp less 
than 65 F) 


As shown on the included figure in a 
paper*, a surprisingly good heat factor 
correlation has been found to exist in most 
areas of the United States between this 
temperature and the normal degree-days. 
Most localities, except those noted as 
separate points, fall very close to the line. 

This heat factor has been used to check 
a number of instrumented field test in- 
stallations of packaged heat pumps in 
diverse geographical locations and, based 
upon measured power consumption and 
measured heat output, has been found to 
show very good correlation with that pre- 
dicted by the proposed method. 

It is hoped that the industry will give 
further study to the use of a heat factor 
similar to that in the present paper, or 
that suggested in these comments, in an 
effort to provide a more useful tool for 
estimating and comparing operating costs 
of heat pump installations that might also 
be more convenient to use than coefficients 
of performance and performance factors. 

It is apparent that the calculated heat 
loss for the described installation was con- 
siderably in excess of the actual heat loss, 
since the average heat factor of 0.686 is 
equivalent to a performance factor of 4.5, 
whereas the COP for one-compressor oper- 
ation at 55 F was found to be 4.28, and 
for two-compressor operation at 33 F, 
3.53. I would be interested in the authors’ 
comments on the desirability of omitting 
the power inputs to circulating pumps and 
conditioner fans in arriving at the values 
given, rather than the corresponding figures 
of 2.82 and 2.73 when they are taken into 
account. Also I should like to know what 
means were taken to insure that 100 per- 
cent of the electric energy to compressor 
motors be recovered as useful heat. 


Equiv. heating temp 
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AutHors’ Ciosure: I am very glad to 
have Mr, Ellenberger’s remarks on the im- 
portance of a heat factor in evaluating 
heat pump performance and I, too, sin- 
cerely hope that more effort will be made 
in this direction in the future. The close 
correlation of the heat factor obtained by 
Mr. Ellenberger on the experimental in- 
stallations may be partly due to the fact 
that they were residences void of high 
internal heat gain. In commercial installa 
tions, the lighting load and other internal 
heat gain will materially affect the correla- 
tion. 

In comparing costs of heat pumps with 
the more conventional year-round air con- 
ditioning systems, it is more convenient to 
exclude the distribution system, since it is 
usually the same for both types of systems. 
In such comparisons, the coefficients of 
performance given in Tables 2 and 3 gen 
erally are used. To obtain the total oper 
ating costs of the complete system, how- 
ever, all energy consuming equipment 
should be included. 


No particular means were employed to 
insure that all motor losses would be use- 
ful heat. The equipment is located in the 
penthouse and the heat dissipated is used 
to maintain comfortable temperature levels 
in this area. 

In regard to Mr. Chewning’s questions, 
the two 5000 gal water tanks are used for 
the storage of hot or cold water during 
mild weather for use when extreme tem- 
peratures are being experienced. There 
are four or five such installations on the 
American Gas and Electric System and we 
find that they proved to be practical. The 
one possible disadvantage is the space re- 
quired by the tank. 


In reply to Mr. Smith's question, I 
would say that no trouble has been experi- 
enced with defrosting of the outdoor coils. 
An automatic defrosting cycle is used as 
described in the reference article which is 
made a part of this paper as follows: 


The outdoor coils are defrosted auto- 
matically during the heating cycle. If the 
outdoor air-refrigerant suction temperature 
differential exceeds a predetermined value, 
indicating accumulation of frost on the 
coils, the position of the four-way valve is 
changed so that the high temperature, high 
pressure refrigerant gas from the com- 
pressor goes first to the outdoor coil where 
it is condensed, giving up its latent heat 
to defrost the coils. The path of the re- 
frigerant during the defrosting cycle is the 
same as that for the cooling cycle. The 
circulating water can continue to furnish 
heat to the conditioned space during the 
cycle by using water from the storage 
tanks. 


In reference to Mr. Kroeker’s question, 
we have found that simultaneous heating 
and cooling of a building is readily adapt- 
able to this heat pump cycle, as it is to 
any other heat pump cycle. In fact, one 
of the advantages of a heat pump system 
is the ease with which such requirements 
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can be incorporated in the building design. 

The auditorium coil is shown in the 
flow diagram in Fig. 1. This coil enables 
cooling to be supplied to the auditorium 
at the same time that heating is supplied 


Climatology as an Aid in 
S. Smith 


By G. 


L. R. Incersoit, Madison, Wis. (Warr 
TEN): I want to compliment Professor 
Smith on his heat pump investigations, 
partly because of the use he has made of 
heat conduction theory in connection with 
his experimental work. It is true that 
theory is sometimes far from satisfactory 
here, due to unknown or complicating 
factors, such as moisture migration in the 
soil, but in any case it can help to guide 
investigation. Without it, experimentation 
may degenerate into merely shooting in the 
dark, 

It might be pointed out that a series of 
underground temperature measurements, 
such as was made, affords one of the best 
possible means of measuring the thermal 
diffusivity of the soil, and, indirectly, its 
thermal conductivity. This presupposes 
that great care is taken as I assume 
was done here in arranging the thermo- 
couples so that conduction along the wires 
cannot vitiate their readings. 

I am interested in the calculation of 
the total seasonal heat taken in by the 
ground because of some computations I 
have made for a different purpose. I 
would warn against overestimating the 
importance of such calculations, however, 
because they apply with any exactness 
only to the hypothetical case of a con- 
tinuous grid under a large ground surface 
area. In the usual practical case of more 
or less isolated pipes a large share of the 
heat is drawn laterally. Professor Smith 
takes account of this fact, but does not 
stress it as much as I would be inclined 
to do. 


E. B, Penropt, Lexington, Ky. (Warr- 


ten): The approximate method, outlined 
by Professor Smith of using Weather 
Bureau records to determine information 
needed to design earth heat pump systems 
is very timely. The proposed method 
should be utilized by heat pump engineers 
in designing pilot heat pumps in localities 
where the necessary data are available. 
If this is done, operating data should be 
taken over a number of years to check the 
method. At the present time there may 
be sufficient air temperature data in the 
various weather stations, but few surface 
temperature data have been taken and 
recorded. Where surface temperature data 
are not available, the proposed method is 
not applicable. 
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to the remainder of the building. The 
auditorium is used quite frequently by 
large groups of people so that cooling is 
necessary many times during the winter 
months. 


eat Pump Design* 


The paper will be exceedingly valuabl: 
if it stimulates meteorologists and clima 
tologists to extend their investigations to 
the measurement of soil temperatures at 
various depths and the vertical component 
of solar radiation. Wherever soil temper- 
atures are measured, the soil should be 
analyzed to determine the Casagrande 
classification, moisture content, liquid 
limit, plastic limit, and the plasticity index. 

The author states that air temperatures 
were recorded from near the earth up to 
a height of 150 feet at 12 min intervals, 
but failed to mention whether the average 
air temperatures shown in Fig. 4 included 
readings at more than one elevation. 

In discussing the optimum depth for a 
ground coil, the author did not consider 
the performance obtained when the heat 
pump was operated on the cooling cycle. 
In many localities, the earth heat pump 
will operate as long on the cooling cycle 
as it does on the heating cycle. It should 
be recognized that a considerable amount 
of heat can be stored in the soil during 
the cooling season if the earth heat ex- 
changer is placed at the proper depth. 

It is interesting to note, in the example 
cited, that the heat absorbed by soil du 
to rainfall was approximately 10 percen 
of that from solar radiation. From Fig/ 
9, however, for a base temperature of 
F, it would appear that the heat from th 
sun should be about 6400 Bta per (sq ft) 
(season) instead of 7450. -*If’so, a value 
of 6930 would be obtained. This, in turn, 
would give a column of about 30 instead of 
35 ft. 

Since the expression Moisture 10 percent 

0.018 k = 0.544 = 93 dry is obviously 
not an equation, an explanation by the 
author should follow so the reader can 
use the data. 

In conclusion, I would like to point out 
that the proposed approximate method 
can be understood and applied by a com- 
petent design engineer. A casual study 
of the paper shows that a tremendous 
amount of work was done in collecting 
the data presented. Heat pump engineers 
are very fortunate in having the results 
of this investigation made available. 


T. H. Uspant, Washington, D.C. (Warr- 
TEN): This paper is timely in that it adds 
much needed emphasis to the value of a 
United States Weather Atlas. Such a 
volume is about to be prepared by the 
United States Weather Bureau, with the 
assistance of interested groups, if funds 
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are made available by the Congress of the 
United States. 

Data upon which to base such an Atlas, 
including those which would show the 
feasibility of heat pump operation in a 
given locality, are available in present 
records, but never have been presented in 
a form readily usable by designers. The 
processing of the data, and their presenta- 
tion approximately in the form indicated 
by the author, would do much to give the 
heat pump wider practical application. 

Tue American Society or Heatine 
AND VentiLaTinc ENcineers has been 
foremost among engineering groups advo- 
cating the compilation and publication of a 
Climatic Atlas and showing the immense 


economic benefits to be realized through 
a more complete knowledge of climatic 
conditions, quantitatively expressed for the 
country as a whole and for localities in- 
dividually. 

The work of the Society, under its 
Technical Advisory Committee on Weather 
Design Conditions, has stimulated the in- 
terest of other groups, and the Weather 
Atlas has been endorsed as a primary need 
of the construction industry by the Build- 
ing Research Advisory Board of the Na- 
tional Research Council, the American 
Institute of Architects, the Air Condition- 
ing and Refrigerating Machinery Associa- 
tion, and many other trade and profes- 
sional groups. 


Heat Requirements of Buildings* 
By C. W. Signor 


D. W. Loucks, Pittsburgh, Pa. (Warr- 
TEN): This paper contains much infor- 
mation of interest and value to those con- 
cerned with the operation and maintenance 
of buildings. 

In the first place, Table 1 shows a 
method of keeping a record of steam 
consumption. Many, if not all, district 
heating companies keep a steam consump- 
tion record in some form for most of their 
steam users, in order to assist the users in 
obtaining economical operation. This af- 
fords a means of watching the performance 
of the heating system and the care with 
which it is being operated. Everyone in- 
terested in economical operation can profit 
by establishing some system of recording 
and observing the rate of steam use. 

This paper also shows the value of 
efforts to reduce steam consumption as 
indicated in Table 2. By averaging the 
consumption for each five-year period we 
find the steam used in pounds per square 
foot of radiator surface per degree below 
65 F to be as follows: 


1921-25 — 188 
1926-30 — 16.5 
1931-35 — 12.4 
1936-40 — 12.5 
1941-45 — 13.04 
1946-49 — 13.8 


It will be noted that the rate of steam use 
was highest during the period 1921-25, 
being 18.8 lb per sq ft, lowest during the 
five-year period 1931-35, and then steadily 
higher from this period. This is an in- 
teresting trend because it indicates that 
about 10 years of concentrated effort on 
the part of the district heating company 
was required to reach the maximum effect 
of such efforts on a large group of steam 
users. The gradual increase after that 
period up through 1949 is undoubtedly 
caused by improved business conditions. 
These may cause an increased rate of 
consumption in two wai's: first, the oc- 
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cupancy and the activity of any given 
building increases; second, as business 
improves there is less tendency to scrutinize 
such costs as heating as carefully as 
might be the case under poor business 
conditions. 


The information Table 3 


given in 


, indicates certain unit measures of steam 


usage for various classes of properties. It 
should be pointed out that these measures 
are more relative than absolute. In other 
words, these rates of steam use should be 
used more for comparison than for es- 
timating steam consumption for various 
buildings. 

The rate of steam use in pounds per 
cubic foot per year is not an accurate 
method of estimating steam usage because 
of the influence which the shape of the 
building may have on the ratio of volume 
to exposed wall area. It is therefore not 
a highly precise method of comparing the 
steam consumption of one building with 
another. For example, one building hav- 
ing dimensions of 25 by 100 ft has the 
same volume as another building having 
dimensions of 50 by 50 ft, provided they 
have the same height. In one case the 
perimeter of the building is 250 ft and in 
the other case the perimeter is 200 ft. 
It would, therefore, be expected that the 
rectangular building would have a greater 
steam use.per unit of volume than would 
the square building. 

While the unit steam consumption per 
square foot of installed radiator surface 
may be more precise, it also is subject to 
error because the amount of actual radia- 
tion installed may not conform to the 
actual or calculated heat loss. This con- 
dition is frequently encountered in build- 
ings of the older type. 

These methods of measuring the rate of 
steam usage are, however, most valuable 
in watching the year to year performance 
of a given building aiid are also valuable 
if used properly as a guide to the relative 
efficiency with which buildings of the 
same class are using steam. 


TWO MEMBERS’ PAPERS 
IN LONDON CONFERENCE 

Papers by two members of the 
Society are scheduled for presenta- 
tion at a general heat transfer con- 
ference in London, September 11 
through 13. 

The members are Carl F. Kayan, 
professor, Department of Mechanical 
Engineering, Columbia University, 
New York, N.Y., and F. C. Hooper, 
lecturer, Department of Mechanical 
Engineering, University of Toronto, 
Toronto, Ont., Canada. Professor 
Kayan’s paper is Heat Exchanger 
Analysis by Mechanical Analogy 
Studies. Mr. Hooper is junior au- 
thor of the paper, The Possibilities 
of the Heat Pump in Canada, and 
E. A. Allcut, also of the Department 
of Mechanical Engineering, Univer- 
sity of Toronto, is senior author. 

The conference, using develop- 
ments in heat transfer and in the 
design of related apparatus as the 
subjects for discussion, was arranged 
by The Institution of Mechanical 
Engineers and The American So- 
ciety of Mechanical Engineers. 
ASHVE was among eleven North 
American societies cooperating with 
ASME in presenting the program. 
Thirty societies from Britain, the 
British Commonwealth, and Europe 
cooperated with The Institution of 
Mechanical Engineers, The Institu- 
tion of Heating and Ventilating En- 
gineers being among them. 

The two organizing institutions 
handled arrangements for the pre- 
sentation of groups of papers, and 
it was anticipated that they would 
submit 40 to 50 each, making some 
80 to 100 papers available for dis- 
cussion. Papers were restricted to 
developments which have taken place 
in the past ten years and five main 
group headings were agreed upon 
as covering the field of discussion. 
They are: heat transfer with change 
of state; heat transfer between fluids 
and surfaces; conduction in solids 
and fluids; convections, radiations, 
instrumentation, measurement tech- 
nitues, and analogies; and special 
problems. 

L. P. Saunders, Lockport, N. Y., 
was appointed official ASHVE dele- 
gate to the conference. 
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J. L. COLEMAN, JR., 
HEADS SAUER, INC. 

J. L. Coleman, Jr., a member of 
the Society, was elected president of 
Sauer, Inc., mechanical contractors 
concern, Pittsburgh, Pa., at a recent 
meeting of the firm’s board of di- 
rectors. 

Mr. Coleman, who has served as 
vice president and secretary since 
1934, succeeds the late William N. 
Steitz. Mr. Coleman is a registered 
professional engineer and also holds 
memberships in the National Society 
of Professional Engineers, its Penn- 
sylvania association, and in the Heat- 
ing, Piping and Air Conditioning 
Contractors National Association and 
its local Pittsburgh group. 


REMA ANNOUNCES 
EXPOSITION DATES 

Over 200 manufacturers of re- 
frigeration and air conditioning 
equipment will display their latest 
equipment at the 7th All-Industry 
Refrigeration and Air Conditioning 
Exposition at the Navy Pier, Chi- 
cago, Ill., from November 5 to 8. 
The exposition is sponsored by the 
Refrigeration Equipment Manufac- 


turers Association of Washington, 
D.C., and is a national trade show 
with free admission, by registration, 


to anyone identified in any way with 
the refrigeration or air conditioning 
industry. 


JOHN JAMES ELECTED VICE PRESIDENT 
OF McDONNELL & MILLER 


John W. James, a member of the 
ASHVE Council and former Tech- 
nical Secretary of the Society, has 
been elected vice president in charge 
of research for McDonnell & Miller, 
Inc., Chicago, Ill., according to a 
recent announcement. 


Born in Brookville, Ind., January 
12, 1907, Mr. James was graduated 
from Oregon State College in 1928 
with a B.S. degree in mechanical 
engineering. He began his business 
career that same year with G. E. 
Reed, Portland consulting engineer, 
in whose office he served until 1932, 
when he was awarded a research fel- 
lowship to study in the Mechanical 
Engineering Department at the Uni- 
versity of Wisconsin. In 1934, he 
was awarded a master of science de- 
gree at Wisconsin and then came east 
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John James, Chicago, Ill. 
to join the General Electric Co., 
Schenectady, N. Y. 

Mr. James joined Society head- 
quarters the following year as tech- 
nical assistant and later was named 
Technical Secretary. During his sev- 
eral years of service with the Society, 
his responsibilities included prepara- 
tion of THe Gute, the correlation 
and administration of the cooperative 
research program of the Society, and 
work with technical and code com- 
mittees. In 1943, he was appointed 
development engineer for Iron Fire- 
men Mfg. Co., where he remained 
until 1948 when he left to join 
McDonnell & Miller as chief research 
engineer, the position he held at the 
time of his recent election as vice 
president. 

Society positions in which he has 
served include: Committee on Re- 
seach, 1944-45 and °47-'49, serv- 
ing as its vice-chairman in 1949; 
chairman, Publication Committee, 
1947-48; chairman, Group B, TAC 
on Panel Heating and Cooling, 1947- 
50 and member in 1951; Program 
and Papers Committee, 1950; chair- 
man, TAC on Hot Water and Steam 
Heating, 1951; Finance Committee, 
1950-51 and chairman of its Ways 
and Means Committee, 1951. He 
also has served as a member of the 
Society's Constitution and By-Laws, 
Nominating, Publication Policy and 
Guide Publication Committees. He 
was elected to Council in 1950. 
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Summary of Chapter Meetings’ 


* GOLDEN GATE—June 7, 1951. 
The meeting was called to order by 
Pres. R. C. Cushing and the minutes 
of the previous meeting were read 
and approved. Following President 
Cushing’s appointment of James 
McLachlan, E. C. Sanford, and F. W. 
Berger, Jr., as a Tellers Committee, 
reports were given by Treasurer J. E. 
Murray, Membership Chairman E. F. 
Dill, Attendance Chairman Eric 
Roberts, Finance Chairman H. R. 
Scandrett, and Publicity Chairman 
D. E. McLeod. Program Chairman 
T. J. Janes then introduced the guest 
speaker, Walter Davis, N.P.A., who 
discussed building limitations and 
material shortages and outlined the 
new controlled materials plans. At- 
tendance 59. 


© KANSAS—June 11, 1951. A spe- 
cial meeting was called by Pres. 
R. F. Bauer in the Rainbow Room of 
the Coleman Co., Inc. Following 
reading and approval of the minutes 
of the previous regular meeting, 
President Bauer and Secretary E. G. 
Fahnestock reported on the Second 
Preliminary Draft of the Chapter and 
Branch Handbook and it was voted 
to instruct the secretary to give the 
approval of the Kansas Chapter. 

H. L. Stevens, chairman of the 
By-Laws and Charter Committee, 
read the By-Laws and Operational 
Guide, which he had prepared for 

he Chapter. After all paragraphs 

had been thoroughly discussed and 
approved, it was moved and sec- 
onded that the By-Laws and Opera- 
tional Guide be adopted for submis- 
sion to the Society. 





© NORTH CAROLINA—June 22, 
1951. The annual summer meeting 
of the Chapter was in the form of a 
aa The attendance ratios shown repre- 
divided by 

the p membership. 





These ratios will 

useful as a partial indication of interest 
shown by local chapter members in various 
types of subjects programmed by the various 
chapters and may be useful in deciding on 
subjects for chapter meetings. 
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social weekend at the Graystone Inn, 
Roaring Gap, North Carolina, June 
22 through June 24. Golf, swim- 
ming, horseback riding, cards, danc- 
ing, or just plain relaxing were all 
available and were well participated 
in by the membership and guests. 
The big day on the calendar was 
June 23, which featured a_ golf 
tournament, a social hour, and the 
traditional banquet. Good food, an 
entertainment program presided over 
by W. H. Sullivan, and dancing to a 
smooth orchestra combined to make 
the banquet an outstanding success. 
After a buffet lunch on Sunday, June 
24, the 79 members and guests de- 
parted, fully convinced that Program 
Chairman J. W. Barr had done an 
excellent job in arranging the week- 


end. 


*-PHILADELPHIA—June 13, 1951. 
The annual golf tournament at the 
Cedarbrook Country Club, Philadel- 
phia, was the highlight of the Chap- 
ter’s regular monthly meeting. The 
only Chapter business conducted in a 
short meeting following the tourna- 
ment saw Past President F. H. 
Buzzard present retiring President 
J. W. McElgin with a bronze plaque 
as a token of the Chapter’s apprecia- 
tion for the fine job he had done 
during the past year. At the comple- 
tion of this ceremony, Mr. McElgin 
introduced new President E. K. 
Wagner and the. other officers and 
board of governors members who 
were elected at the April gathering. 
The meeting was then turned over to 
the golf committee chairmen, Messrs. 
C, J. Lubking and R. J. Sigel, who 


distributed the various golf awards. 


¢ SOUTHWEST TEXAS—May 22, 
1951. An address by P. N. Vinther 
on the subject of air conditioning in- 
stallations that he has designed for 
the University of Texas was the fea- 
ture of the Chapter’s regular monthly 
meeting in the Plaza Hotel, San An- 
tonio. 


Mr. Vinther, who is a member of 
ASHVE and a partner in the firm, 
Zumwalt & Vinther, consulting engi- 
neers, Dallas, pointed out that the 
Health Center and Science Buildings 
at the University were completed be- 
fore the advisability of air condition- 
ing had been decided upon. Before 
any more air conditioning was done, 
the decision was made to build a 
central chill water system in a sepa- 
rate structure, with the water to be 
distributed to the various buildings. 
The savings in maintenance and re- 
pairs was one of the chief deter- 
mining factors, he said. 

Existing tunnels which had been 
built for steam lines were used 
largely for routing these cold water 
lines, he continued. Due to the sur- 
plus steam available in summer, 
steam turbines were used for prime 
movers. The cooling tower was 
built as a masonry enclosure, with 
louvers of hollow clay tile, to im- 
prove appearance. Condenser lines 
were of 22 in. pipe, providing some 
idea of the size of the job. 

Mr. Vinther concluded by describ- 
ing the different types of control and 
air distribution systems, revealing 
that virtually every well known type 
was employed — conventional low 
pressure duct systems, double duct 
systems, and conduit systems. 

The address was extremely well 
received, according to Chapter Secre- 
tary D. E. Locher. Pres. I. W. Wilke 
presided. Attendance 39. 

NEW DUTCH LINER 
AIR CONDITIONED 

The Holland-America Line’s S.S. 
Ryndam, recently in New York after 
ending its maiden voyage from Rot- 
terdam, is the first ship of foreign 
construction to be fully air condi- 
tioned since the close of World War 
II. The Ryndam, likewise, is the 
first vessel devoted almost exclusively 
to tourist accommodations to offer 
air conditioning for the comfort and 
health of its passengers. The ship 
carries 854 tourist passengers and 39 
first class passengers. 
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Candidates for Membership 


The Society's By-Laws require that all applications for membership or advancement are to be sent to the Executive Secretary and 
the names of applicants and their references shall be printed in the next issue of the Journat of the Society, or mailed to all mem- 
bers. When the replies are received from references the Candidate’s application shall be submitted to and acted upon by the Admis- 
sion and Advancement Committee as soon as possible. 


When the Admission and Advancement Committee has acted favorably upon a Candidate's application and assigned his grade, the 


Council shall confirm the election of the proposed Candidate for membership. 


During the past month there have been 60 applications 


for membership, including 1 student application and 1 reinstatement; in addition 4 advancements have been received. The names of 
these men and their sponsors are published in the following list. 


Members are requested to scrutinize the list with care. 


The Admission and Advancement Committee, and in turn, the Council, urge 


members to assume their share of responsibility of receiving these candidates into membership by advising the Executive Secretary 
promptly of any whose eligibility for membership is in any. way questioned. 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by September 28,1951 these candidates will be voted upon by the Council. Those elected 
to membership will be notified by the Executive Secretary immediately after election. 


Auten, Tueopore, Jr. Mech. Engrg. 
Dept., Kansas State College, Manhattan, 
Kans. Rererences: L. S. O'Bannon, 
E. C. Holdredge*, E. S. Holdredge*, 
W. L. Truettner*. 

Anpverson, J. H., Mech. Engr., William- 
son-Loebsack & Associates, Topeka, 
Kans. Rererences: D. M. Allen, V. 
H: Loebsack, E. E. Ralston, J. H. 


Traynor. 


Anperson, R. M., Vice Pres., Barr & 


Anderson, Ltd., Vancouver, B.C., Canada. 
Rererences: R. L. Kent, P. M. Meis, 
J. F. O'Neill, C. H. Turland. 

Asniey, T. S. Mech. Draftsman, Howard 
F. McCandless, Mech. Engr., Fresno, 
Calif. Rererences: N. N. Leas, H. F. 
McCandless, H. H. Wheaton*, D. L. 
Williams. 

Basin, L. H., Owner, Babin Appliances, 
Houma, La. Rererences: CC. V. 
Bankston, L. V. Busenlener, U. Nolan*, 
E. O. Thoman. 

Becxstrom, A. R., Mech. Engr., F. S. 
Lamson Co., Inc., Minneapolis, Minn 
Rererences: A. B. Algren, H. K. 
Johnson, E. J. Uhl, G. R. Whitnah. 

Biro, J. M., Mgr., General Equipment Ltd., 
Vancouver, B.C., Canada. Rererences: 
R. D. Hale, C. W. Leek, M. E. Minaker, 
D. W. Thomson. 

Brices, L. O., Air Cond. Design Engr., 
Phillips Petroleum Co., Tulsa, Okla. 
Rererences: W. R. Lee, R. E. Pauling, 
F. M. Thomas, R. W. Winget. 

Cuanco, A. B., Sales Engr., George F. 
Bertrand Co., Philadelphia, Pa. Rer- 


erences: G. F. Bertrand, F. T. Carroll, 


Jr., H. W. Lyons, J. P. Riley, Jr.*. 
Curistensen, H. P., Pres., Air En; ineer- 
ing Inc., ‘Topeka, Kans. REFERENCES: 
D. M. Allen, F. K. Ladewig, V. H. 
Loebsack, E. E. Ralston. 
Crarx, T. K., Elect. Engr., Williamson- 
Loebsack & Assoc., Topeka, Kans. Rer- 


= Non Member 


erences: D. M. Allen, R. F. Johnson, 
V. H. Loebsack, E. E. Ralston. 

Cotunson, N. R., Engr. in Training, 
Leek “& Co., Ltd. Vancouver, B.C., 
Canada. Rererences: C. W. Leek, 
Walter Leek, M. E. Minaker, D. W. 
Thomson. 

Course, W. R., Designer, D. W. Thomson, 
Cons. Mech. Engr., Vancouver, B.C., 
Canada; Rererences: C. W. Leek, 
P. M. Meis, M. E. Minaker, D. W. 
Thomson. 

Crompiz, H. S., Pres., H. S. Crombie 
Ltd., Vancouver, B.C., Canada. Rer- 
erences: R. E. Johnston, Walter Leek, 
M. E. Minaker, C. H. Turland. 

Detaney, D. A., Sales Engr., R. A. Parker 
& Co., San Francisco, Calif. Rerer- 
ences: I. G. Alger, Jr., D. E. McLeod, 
N. A. Melnick, G. J. Yamas. 

Drake, D. M., Cons. Engr., Vancouver, 
B.C., Canada, Rererences: C. W. 
Leek, P. M. Meis, M. E. Minaker, D. W. 
Thomson. 

Freminc, L. J., Partner, H. M. Fleming 
& Sons, Blenheim, Ont., Canada. Rer- 
erences: H. G. Hill, H. S. Moore, 
M. M. Todd, W. R. Totten. 

Gaunserc, G. W., Design Engr., Lincoln 
Bouillon & Assoc., Seattle, Wash. 
Rererences: Lincoln Bouillon, L: F. 
Christofferson, R. A. Geiser, H. T. 
Griffith. 

Gate, S. C., Dist. Mgr. Trane Co. of 
Canada, Ltd., Vancouver, B.C., Canada. 
Rerernences: G. E. Cole, J. P. 
Fitzsimons, C. W. Leek, J. F. O'Neill. 

Herener, J. H., Engr., Interstate Engi- 
neering, Rock Island, Ill. Rererences: 
J. C. Fosselman, B. E. .Uandes, R. H. 
Schnell, W. B. Schuler. 

Henvron, R. H., Designer, J. Donald 
Kroeker, Portland, Ore. Rererences: 
J. H. Bonebrake, R. C. Chewning, E. 
E. Kelly, J. D. Kroeker. 
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Jones, R. L., 


Hore, R. W., Managing Dir., Lockerbie 
and Hole Ltd., Vancouver, B.C., Canada. 
Rererences: A. B. Darling, R. M. 
Hardy*, G. H. MacDonald*, L. A. 
Thorseen*. 

Engrg. Quantity Surveyor, 
M.O.W., Atomic Engineering Research 
Establishment, Harwell, Berkshire, Eng- 
land. Rererences: Lancelot Hesford*, 
Peter Jones*, Brian Sutton*, Charles 
Walton*. 

Keenan, W. F., Sales Engr, J. C. 
Thompson, Vancouver, B.C., Canada. 
Rererences: W. R. Heath, H. D. 
Henion, M. W. Shears, D. A. Stott. 

Kenwortuy, Epmunp, Designer Drafts- 
man, Daniel Adamson & Co., Lid. 
Dunkinfield, Cheshire, England. Rerer- 
ences: J. Lumb*, V. H. S. Murray*, 
3. I. Sealy, J. Searle*. 

Leaney, D. B., Chief Draftsman, D. W. 
Thomson, Cons. Mech. Engr., Vancouver, 
B.C., Canada. Rererences: R. E. 
Johnston, M. E. Minaker, D. W. 
Thomson, C. H. Turland. 

Lemeacn, F. B., Construction Examiner, 
Federal Housing Administration, Dallas, 
Tex. Rererences: D. W. Harrington, 
E. T. Keck, H. D. Smith*, L. H. Teat*. 

Luptow, S. R., Engr., Dept. of the Army, 
Corps of Engineers, Anchorage, Alaska. 
Rererences: Richard Boyd*, J. C. 
Dingwall*, R. O. Moss, Donald Slawson. 

Martin, A. C., Sales Engr. Trane Co. of 
Canada, Ltd., Vancouver, B.C. Rerenr- 
ences: G. E, Cole, J. F. O'Neill, D. W. 
Thomson, H. M. Treleaven. . 

Maw, J. L., Chief Engr., Blain Boiler 
Works, Ltd., Vancouver, B.C. Rerer- 
ences: C. W. Leek, M. E, Minaker, D. 
W. Thomson, ©. H. Turland. 

McDonett, R. B., Megr., McDonell Metal 
Manufacturing Co., Ltd., Vancouver, 
B.C., Canada. Rererences: C. W. 
Leek, Walter Leek, M. E. Minaker, 
D. W. Thomson. 
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McKintey, R. W., Development Engr., 
Pittsburgh Corning Corp., Pittsburgh, 
Pa. Rererences: A. W. Baker*, R. 
A. Miller, Parry Moon, Vic Sanders. 

McMuan, J. K., Engr., H. S. Crombie, 
Ltd. Vancouver, B.C. Rererences: 
Cc. W. Leek, Walter Leek, D. W. 
Thomson, C. H. Turland. 

Mircuet, G. J., Draftsman, D. M. Drake, 
Cons. Mech. Engr., Vancouver, B.C., 
Canada. Rererences: P. M. Meis, 
M. E. Minaker, D. W. Thomson, C. H. 
Turland. 

Moors, L. P., Mech. Engr., Williamson- 
Loebsack & Associates, Topeka, Kans. 
Rererences: D. M. Allen, V. H. 
Loebsack, E. E. Ralston, J. H. Traynor. 

Moore, T. P., Mech. Engr., Williamson- 
Loebsack & Associates, Topeka, Kans. 
Rererences: D. M. Allen, V. H. 
Loebsack, E. E. Ralston, J. H. Traynor. 

Netson, A. L., Tech. Service Engr., Boston 
Edison Co., Boston, Mass. Rererences: 
D. M. Archer, D. W. Blair, H. L. Martin, 
C. W. Stewart. 

Norton, E. H., Asst. Mgr., Leek & Co., 
Ltd., Vancouver, B.C., Canada. Rerer- 
ences: C. W. Leek, Walter Leek, M. E. 
Minaker, D. W. Thomson. 

Peters, D. C. C., Jn., Design Engr., Lock- 
heed Aircraft Co., Atlanta, Ga. Rerer- 
ences: J. R. Bracewell, Sr.*, Charles 
Marshail*, L. J. O'Callaghan, W. E. 
Strother. 

Pixe, A. L., Sales Engr., A. R. Williams 
Mach. Western Ltd., Vancouver, B.C. 
Canada. Rererences: C. W. Johnson, 
R. R. Noyes, H. R. Roth, E. H. 
Terrance. 

Reese, W. J., Partner, Interstate Engin- 
eering, Rock Island, Tl. Rererences: 
J. C. Fosselman, B,. E. Landes, R. H. 
Schnell, W. B. Schuler. 

Rosenserc, H. J., Draftsman-Designer, D. 
W. Thomson, Cons. Engr., Vancouver, 
B.C. Rererences: R. E. Johnston, M. 
E. Minaker, D. W. Thomson, C. H. 
Turland. 

Scanian, R. P., Estimator, Barr & 
Anderson, Ltd. Vancouver,  B.C., 
Canada. Rererences: R. E. Johnston, 
R. W. Leichnitz, P. M. Meis, C. H. 
Turland. 

Siecer, C. K., Sales Engr., Therm-O-Trol, 
Houston, Tex. Rererences: A. T. 
Dickey, C. L. Fleming, E. H. McLane, 
Frank Walter*. 

Simonps, J. D., Research Asst., University 
of Florida, Gainesville, Fla. Rerer- 
ences: Norman’ Bourke*, F. M. 
Flanigan*, G. E. Sutton, W. T. Tiffin*. 

Smerak, G. E., Sales Engr., Johnson Serv- 
ice Co., Pittsburgh, Pa. Rererences: 
P. A. Edwards, F. C. McIntosh, P. S. 
Park, T. F. Rockwell. 

Sreecas, E. C., Mech. Engr., State Archi- 
tect’s Office, Topeka, Kans. Rerer- 
ences: D. M. Allen, V. H. Loebsack, 
E. E. Ralston, J. H. Traynor. 


*Non-Member 
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Soutuweit, P. L., Draftsman, D. W. 
Thomson, Cons. Mech. Engr., Vancouver, 
B.C.. Canada. Rererences: R. E. 
Johnston, M. E. Minaker, D. W. 
Thomson, C. H. Turland. 

Stevens, F. J., Mech. Engr., State Archi- 
tect’s Office, Topeka, Kans. Rerer- 
ences: D. M. Allen, F. K. Ladewig, 
V. H. Loebsack, E. E. Ralston. 

Sutcn, J. W., Engineer's Sales Repr., The 
Trane Co., Philadelphia, Pa. Rerer- 
ences: M. E. Barnard, Isadore Di- 
rector, I. B. Kun, P. H. Yoemans. 


Tuompson, J. C., Sales Repr., Vancouver, 
B.C., Canada. Rererences: H. OD. 
Henion, R. E. Johnston, C. W. Leek, 
M. W. Shears. 


Tout, E. L., 
Alaska Railroad, 
Rererences: |. P. 
Griffith*, B. H. 
Sharood*. 

Turts, R. C., Specifications Writer, D. W. 
Thomson, Cons. Mech. Engr., Vancouver, 
B.C., Canada. Rererences: R. E. 
Johnston, M. E. Minaker, D. W. 
Thomson, C. H. Turland. 


Van Boeyven, Cornetius, Managing Dir., 
Gordon Latham, Ltd., Vancouver, B.C., 
Canada. Rererences: C. W. Leek, 
Walter Leek, M. E. Ménaker, D. W. 
Thomson. 


Warren, R. M., Supvr. of Installations, 
D. W. Thomson, Vancouver, B.C., 
Canada. Rererences: C. W. Leek, 
M. E. Minaker, D. W. Thomson, C. H. 
Turland. 


Water Service Engr., The 
Anchorage, Alaska. 

Coen, C4 
Holmen*, R. A. 


Weirnorn, S. A. Secy-Treas., South 
Plumbing Supply Co., Inc., Jamaica, 
N.Y. Rererences: A. O. Schwartz*, 
Seymoor Weinberg, Harry Weiss*, H. 
Weithorn*. 

Weisn, S. W., Secy.-Treas., Fred Welsh 
& Son Ltd., Vancouver, B.C., Canada. 
Rererences: CC. W. Leek, M. E. 
Minaker, D. W. Thomson, C. H. 
Turland. 

Wicerns, W. F., Sales Engr., Minneapolis- 
Honeywell Regulator Co. Ltd. Van- 
couver, B.C., Canada. Rererences: 
Jack Ingram*, P. M. Meis, M. E. 
Minaker, D. W. Thomson. 


STUDENT 


UNIVERSITY OF TEXAS, Austin, Tex. 
Certirieo By: W. E. Long. 
Wiruiams, E. A., Jr. 


ADVANCEMENTS 


Avcer, I. G., Jr. Mech. Engr. G. M. 
Simonson, San Francisco, Calif. Rerer- 
exces: P..R. Babcock, D. E. McLeod, 
N. A. Melnick, G. M. Simonson. 


Garpner, R. A., Br. Megr., Norris Warming 
Co., Ltd., Salford, England. Rerer- 
ences: A. Davey*, Walter Harding, 
R. R. Provan*, F. J. Whyte. 


Mercarot, A. P., Owner, American Heat- 
ing Co., Washington, D.C. Rererences: 
P. A. Croney, H. H. Hill, L. B. Nye, Jr., 
L. Ourusoff. 

Murray, J. E., Co-Partner, Garthorne, 
Buonaccorsi & Murray, San Francisco, 
Calif. Rererences: N. H. Peterson, 
G. M. Simonson, T. J. White, D. L. 
Williams. 

REINSTATEMENT 
Mancuester, F. P., Jn. Mech. Engr., 
Omaha District, Corps of Engineers, 
U.S. Army, Omaha, Nebr. Rererences: 
C. A. Carter, G. W. Colburn, K. E. 
Martin, O. J. Smith. 





OBITUARY 





AUGUST H. SCHROTH 
San Gabriel, Calif. 


August H. Schroth, a Life Member 
of the Society and former vice presi- 
dent of the Richmond Radiator Co., 
died in San Gabriel, Calif., April 30, 
1951. He was 76 and living in re- 
tirement at the time of his death. 


Born in Chicago on January 16, 
1875, Mr. Schroth was educated in 
Illinois schools and began his busi- 
ness career in 1892 with the Chicago 
branch of Pierce, Butler, Pierce 
Manufacturing Co. Other firms with 
which he was connected during his 
lifetime included the Columbia Radi- 
ator Co., as New York manager; the 
Lavashower Co. as president; the 
Cameron, Schroth Cameron Co., as 
vice president; the Kellog, McQuay, 
Cameron Co., as assistant secretary 
and western sales manager; the Ideal 
Furnace Co.; and the American 
Boiler Co. He was vice president, 
sales manager and a director of the 
Richmond Radiator Co. for more 
than 13 years. 


Mr. Schroth joined the Society in 
1910 and was elected to Life Mem- 
bership in 1943. He was a member 
of the New York Chapter and previ- 
ously had been connected with the 
Illinois group. For many years he 
was a member of the executive com- 
mittee of the National Boiler and 
Radiator |nstitute. 

The Officers and Council extend 
their sincere sympathy to his wife, 
Mrs. June Mason Schroth. 
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OFFICERS 


President... 

First Vice President 
Second Vice President 
Treasurer... : 
Executive Secretary... 
Technical Secretary 


COUNCIL 

Lauren E. Seeley, Chairman; Ernest Szekely, 
Vice Chairman. 
ton Years: John H. Fox, L. N. 

Neil H, Peterson, Benjamin H. ae AY —_ 
Two Years: John E. Haines, John W. James, 
ae — Graeme B. on a= 

C. Rollins 


Boyd, 
ool. ve 1 Donal Cia Charles O. Mackey, 
Lester T. A 


pretty BOARD 


Y Stacey, 
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COUNCIL COMMITTEES 
Executive: Ernest Szekely, Chairman; Reg F. 
Taylor, Howard E. Sproull. 
Finance: Reg F. Taylor, Chairman; John W. 
wy Neil H. Peterson, Howard E, Sproull, 
Officio. 
Ways and Means: John W. James, Chairman; 
Irwin W. Cotton, John E. Haines, Charles 
E. Price, Reg F. Taylor. 
Membersbip: C. Rollins Gardner, Chairman; 
John E. Haines, J. Me ay Kroeker, 
Program end Papers: E. F vs Queer, Chairman ; 
John H. Fox, Charles O. Mackey. 


Standards: Graeme B. rele, Chairman; L. N. 
Hunter, Je. 
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GENERAL COMMITTEES 

Ad mi 4 /e a D. Winans, 
Chairman (one tf ig A W. Edwards 
(two years); Roswell (three years). 

Publication: Theodore F. oo. Catena 

Ralph P. Cook, Frank W. 

Guide: Peter B. Gordes ei Nathaniel 
Glickman, Peter Manat ‘one year); 
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(three years). 

Br low: Howard E. Speosll, 
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F. Paul Anderson: Ernest Szakely, Chairman; 
Robert L. Blanding, Merrill F. Blankin, Joseph 
A. Cutler, Alfred E. Stacey, Jr. 
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Arthur W. Edwards, Arthur J see Carl F. 
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Chapters Conference: . R. Vernon, e—_, 
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‘Members and alternate members 
local chapters are Sen ad 
AtiLanta: E, K. Fa <= —J. os 
Ba.timore: G. Prien 
CenTaAL New 2. J. 


Secretary. 
selected 


_, 
Pie. L. 
Jones 
CentraL Onto: H. % 


Hays—R. S. C 

Cincinnati: BE, W, McNamee—J. J. Bechtol 
eave ae i D. M. Hummel—Winfield Roeder 
Datta: J. S. Burke—Walter Cooke 
Empire STATE: > a we. Gc. — 
GOLDEN oe R. ie. 
ILLINOIS: +f itarschall-“ Ww. Somnus 
INDIANA: Ww. Fenstermake 
INLAND RA 5 &. Hemiapilier-—i. % Kar 
Towa: R. S. ver— 
Kansas City: C. W. Schumacher--H, H. Lewis 

William Glass— 

D. W. Blair—John Bonner 


Kage—toe Graber 
QO. McGary—L. L. 


Vaughan 
NoatH Texas: R. G. Lyford —R . Allison 
~~~ RLF BF. V. W. Miles—R. E. 
‘auling 


Nosrimen Ono: John Richmond—W. M. Rowe 
Oxtanoma: W. J. Collins—F. X. Lact 
Ontario: William Philip—N. W. i 
Ornecon: H. McK 
PaciPic Noatuwsst: R. 
ane e 6 H. 
TTSBURGH: Simpson—B. 
Rocky eer’ HL. Wray—B. H. Spurlock, 


. S._ Rosebrough—C. H. Burna 
f cod-S. W. Beaty 


New Yorx: all om 
NortH CAROLINA: 





L. Fleming ioe lins 
SOUTHERN CALIFORNIA: L. Helms—M. C. 


Greiner 
Southwest Texas: I, W. Wilke 


H. Hill—K. 


insoa 

Western New York: Joseph Davis—Roswell 

Farnham 
Wisconsin: J. R. Vernon—B. M. Kluge 
Committee on Research: Irwin W. Cotton, Chair- 

man; R. S. Dill, Vide Chairman; Cyril Tasker, 
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Witheridge. 
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Cross, Richard S$. Dill, Arthur J. Hess, Harold 
A. Lockhart. 


One Year: Irwin W. Cotton, Nathaniel 
Glickman, Walter A, Grant, L. N. Hunter, 
Richard D. Madison. 
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Ewing, )._B. om, J. S. Herbert, 
D. R. Mui, F. Preston, C. A. 
Richardson, Vic Me .% H. B. Vincent, 


J. R. Young. 

Heat Pump: R. ‘se Jordan, Chairman; 
E. R. a F. Boester*, F. R. 
| a i F, Friend, C. FE Kayan, 

J. Donald Keosbes, E. P. 
gore E. B. Penrod, §, S. Sanford. 
a Ww. S. Tlants Chairman; 
Rs iggs, I, Spore, R. = pe. 
* Gaawold, J. 


A. Hartman, H. 
Lockhart*, L. G. Mile T. F. "hock well, 
aL Re, Shears. 


Human Calori 
E. F. DuBois, M. 
& D. Hardy, E. 

. P. Yagilou. 


*Member of Committee on Research. 
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Mos: F. Postman, K. 
Leslie ie Sverman, B. R. Small, R. 
gt - -B M. W. Keyes, Chairman; 
eee L. A. Barron, C. B. Brad 
D. Close, R. B Crepes. . C. Cross*, 
N. B. Hutcheon, 
Koudson, E. R. Queer, H. E. ablanes, Vic 
senders, T. D. Stafford, L. V. Teesdale, 
K. Thulman, 
ee T. H. Urdahl, Chairman; L. H. 
Beck, N. E. Berry, W. "Vv. Consolazio, W. 
A. Grant*, BE. P. Heckel, A. B. Hubbard, 
Ww, eck, Amos Turk, W. N., 
Witheri 


es and anit P. B. . 
oy eg -. ohn Everetts, 
James, J. S. 

. van’ Ni 
- mass gy vr and 


W. J, “Widmer, 


Heat Transfer Between the 
and the 


i 


Oa Kucera, j. F. ‘McCauley, 
. Neess, J. M. 
Signor, N. D: © thes 
Physiological Research: M. 
Chairman; Lester T. Avery, 
, Capt. A, R. Behnke, 
H. S. Belding, pres Lt we 
' C. Burton, E. 


cone ns 


= 
Everetts, 
M. kK. = fea be Ya — 
. J. Hess*, A. C. Menke. 


McLaughlin,’ J. 


wai 
: T A Walters*, 
man; C, M. Ashley, P. H. Geiger. 
Gordon, W. F. Hagen, H. C. 
Herrmann, F. B. Hol ate, G. 
£ Keyes, R. D. Madison*, T. H. Troller, 


Com me onmere. Cona 
‘onditions: W. 
Wallace Il, Chaeedn; P. D. Close, R. 
Dill®, F. J: Friedman, W. L. Holladay, H 
. McCain, T. H. Urdahl. 
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& J QURNAL 
SECTION 


OFFICERS OF LOCAL CHAPTERS 
AND STUDENT BRANCHES 


(46 Chapters—1i1 Student Branches) 





@ ATLANTA: Organized 1937. Headquarters, 
Atlanta, Ga. ~ Secose Monday. PRESI- 
Jamison, Sa Box 1248, At- 
lanta, Ga. SECKETARY, GB . Hightower, 545 
Piedmont Ave., N.E., 
@ BALTIMORE: bes 1949. Head- 
ar, Baltimore, M 
PRESIDE T 





F M. Hewitt, 11 E. 2ist St., Baltimore 18. 
@ CENTRAL NEW Cae Onpeiee Reg 
Freadquarten Syrac N. Y. PRESIDENT, 
ae, 3315, Midland Ave., Syracuse. 
eChETARY K. Ormsby, 205 S. Townsend 
St., Syracuse 
@ CENTRAL OHIO: Organized 1944. Head- 
uarters, Columbus, Ohio. aa Third Mon- 
ay. PRESIDENT, R. > § 590 Oak St., 
Columbus. SECRETARY ak 2 Hess, 63 E. 
Goodale St., Columbus. 
@ CINCINNATI: Organized 1932. Head- 
uarters, Cincinnati, Ohio. Meets, First Tues 
ESIDENT, J. J. Bechtol, P.O. Box 
Cincinnati 1. ECRETARY, ) a 
ec, 626 way, 
@ CONNECTICUT: Organized Bom Head- 
Meets, Third 
r Lewiee, 110 
N . SECRET ‘ 
w Sidbury, 236 Grand St., Waterbury rh 
e mage J nl - reg" 1939. Headquarteis, 
New yr Meets Ley uesday. 
PRESIDENT? "Theodore Offner, 1000 S. Peters 
St.. New Orleans. SEC RETARY, ee 
Salaun, 217 Baronne St., New Orleans. 
EMPIRE STATE CAPITAL: Or “con apt. 
eadquarters, Albany, N. Y. RESIDENT, 
Tavlor, 966 Eetedunr, Albany. SECRE 
: . N. W. Burrill, 217 Hudson Ave., Rens- 
jaer. 
'@ GOLDEN GATE: Organized 1937. Head- 
wasters, San Francisco, Calif. ——. F 
. PRESIDENT, R. C. Cushi 


. SECRET 
. J. White. 625 Market St., 


San Francisco 5. 

- ILLINOIS: Quastined 1906. Headquar- 

ters. Chicago, Ill. eets, ee er. 

PRESIDENT, George a Bornquist, Ww. 

Washington Blvd., Chicago 6. “SECRETARY, 

G. V. Zintel, 1217 W. Washington Bivd., 

cago 7. 

@ INDIANA: Ongeaioet 1943. Headquar- 

ters, a Meets, Fourth Friday. 

PRESIDENT, F. C. Barton, K. of P. Bldg., 

Indianapolis. SE Y, R. C. Blackman, 

$505 Illinois St., lediacapelis 8. 

* INLAND EMPIRE: Casnained 1950. Head- 

quarters, Spokane, Wash. Meets, First yeumey 

after First Tuesday. PRESIDENT & 

Vradenburg, Hutton Bldg., Spokane. SECRE: 

TARY, R. J. Harris, 116 N. Division St., 

Spokane 8. 

@ IOWA: i > 1940. Headauarters. 

Des Moines, Ia. Meets, Second Tuesday. 

PRESIDENT, C. H. McGuiness, 712 Park St., 

Moines. SECRETARY, J. Sandfort, 

M. E. Dept., Iowa State College, Ames. 

@ KANSAS: Oreanized sot, Headquarters. 

Wichita, Kan. PRESIDENT, F. Bauer. 434 

N. Rock Island, Wichita. SECRET ARY, E.G 

Fahnestock, P.O. Box 2581, Hillside Station, 

Wichita. 

@ KANSAS CITY: Organized 1917. Head- 

uarters, Kansas City, Mo. Meets, First Mon 

ay PRES IDENT, C. W. Schumacher, 1920- 

22 Grand Ave., Kansas City, Mo. SECRETARY, 

G. H. Stoffer, 200 Land Bk. Bidg., Kansas 

City 6, Mo. 

° _MARETOBA: Organized 1935. Headquar- 

nipez, Man., Canada. Meets, 

Tider a ad C. M. Fleming, 

Osborne St., Win ao. SECRETARY, 

Ww. Jj. Atkinson, #12 boy id Blidg., Winnipeg. 

@ MASSACHUSETTS: Ganined 1912. Head 

uarters, Boston, Mass. Meets, Third Tuesday 

RESIDENT, John Bonner, 92 Broadway, Cam- 

bridge 42. SECRETARY, L. R. Geissenhainer, 

89 Broad St., Boston 10. 

@ MEMPHIS: Organized 1944. 
Memphis, n. Third Monday. 
DENT, R. E. i 1 - Clover Dr., 

Memphis. SECRETARY, A. T. Bevil, 212 

Robinson Bidg., 160 Union, Memphis 3. 

@ MIAMI VALLEY: Organized 1950. Head- 

queers. Dayton, Ohio. Meets, First Wednesday. 

RESID. C.D. 


, 1136 U.B. Bidg., 
Dayton 2. SECRETARY, W. Kimmel, 947 
Westmiaster Pl., Dayton 9. 
. MICHIGAN: Organized 1916. Headquar 
ters, Detro Mich. Meets, First Monda 
after 10th of month. PRESIDENT, G. 
Akers, Box 238, R.F.D. 2, Rochester, Mich. SEC- 





Headquar 


14 


RETARY, R. H. Oberschulte, 316 McKerchey 
Bidg., Detroit 1. 
@ MINNESOTA: Organized 1948. Head- 
quacems, Minneapolis, Minn. Meets, ro 
Monday. PRESIDENT, E. F. Snyder, Jr 
Zenith Ave. N, Minneapolis 22. SECRE ETA RY 
J. A. Holbrook, 65 North ree St., Minne- 
apolis 3. 
. aes Cupoleed io. Meadawes, 
ters, Monte Que, hird 
Monday. PRESIDE NT 
St. Catherine St. W., ' 
B Hessburgh, 637 Craig W., ” Rm, 212, Mon- 
treal. 
ee er ota * Organized 1940. Headquar- 
ters, Omaha, Neb. Meets, Second Tuesday 
PRESIDENT, K. E. Martin, 204 Barker Bidg., 
Omaha 2. ‘SECRETARY, O. J. Smith, 233 
Grain Exchange Bidg., Omaha 2. 
e@ NEW Sm Organized 1911. Headquar- 
ters, ee N. Y. Meets, Third Monday. 
PRESID ENT: a Graber, 215 Hollywood 
Ave., Douglaston, L. 1. SECRETARY, Carl hi 


Flink, Room 3000, 51 Madison Ave., New Y 
10. 


@ NORTH CAROLINA: Depenhed 1939. 
flee, Durham, N. C. _ Meets, Quar- 
terly. PRESIDENT, 7 oO. 2015 Dil- 
worth Rd. E., Charlotte 3. SECRETARY, J. A. 
Rice, 719 Worthington Ave., Charlotte. 

@ NORTH TEXAS: Organized 1938. Head- 
uarters, Dallas, E;, Meets, Third Monday. 

RESIDENT, * wi ford, 2415 N. Peari St., 
Dallas. SEC aRY. P . Vinther, 929 
Mercantile a en Bide. “alias 1. 

@ NORTHEASTERN OKLAHOMA: Organ- 
ized ioe Headquarters, Tulsa, Okla. PRES- 
IDENT, F. Shoemaker, 1136 S. Peoria, Tul 
sa. SECRETARY: F. M. Thomas, 1325 E. 35th 
Pl., Tulsa 5. 

@ NORTHERN OHIO: Organized 1916. Head- 
quarters, Cleveland, Ohio. Meets, Second Mon- 
day. PRESIDENT, John Richmond, 10210 
Woodland Ave., Cleveland 4. SECRET TARY, 
- G. Huebscher, 7218 Euclid Ave., Cleveland 
@ OKLAHOMA: Organized 1935. Headquar- 
ters, Oklahoma Ce Okla. Meets, Second 
Monday. PRESIDEN H. Carnahan, 
Oklahoma Natural Gas ids g-, Oklahoma City 2 
SECRETARY, W. J. Collins, "Jr., 224 Oklahoma 
Natural Gas Bidg., Oklahoma City. 

e CONT AREN Qeapained 1922. Headquarters, 
Toronto, Ont., Canada. Meets, First Monday. 
PRESIDENT, ' William be b] yeas 
Crescent, Toronto, Ont. ECRETAR H. R. 
Koth, 57 Bloor St., W., Pooneue On: 

@ OREGON: 1939. Headquarters, 
Portland, Ore — Thursda after First 
Tuesday. PRESIDENT, H, McKenzie 399 
Murray Ave., Beaverten. SECRETARY, RP. 
Leaner, 3408 S.E. Hawthorne Blvd., ‘ortiaad 





© PACIFIC NORTHWEST: Organized 1928. 
A an Seattle, Wash. 
Tuesday. PRESIDE 
2nd and Cherry Bidg., Seattle 4. SE 
W. B. Pride, 3111 se Terrace, Seattle 
@ PHILADELPHIA: Organized 1916. Head- 
q¥ uarters, Philadel i Pa. 
eee, PRESI K. 

Broad St., Philedelphia ‘32. 

A Robertson, 1200 Locust St., Philadelphia 
@ PITTSBURGH: Organized 1919. Headquar- 
ters, Tanest i oe second Monday 
PRESIDENT, Sim; b Pander 
Life Bldg., Ditesbargh "22. BC "RETA. H. 
Riesmeyer, Je., 231-33 Water St., Pittsburgh 22. 
@ ROCKY MOUNTAIN: Ougeniond 1944. 
Headquarters, Denver, Colo Meets, _ 
Wednesday. PRESIDENT, B H. Spurlock, 
Dept. of M. E., University of Colorado, Boul ~ 
Colo. | SECRETARY, j. W. Braak, 1230 
California St., Denver, Colo. 


@ ST. Lou Organized 1918. Hecdquesen. 
St. Louis, eets, First Figseey. PRES! 
DENT, L. i ‘Taig, 1706 Olive St., St. Louis 3. 
SECRETARY, J. F. Naylor, Jr., 2335 S. Grand 
Ave., St. Louis 4 
* SHREVEPORT: Cusaniond 1948. Head- 
"s Shrevenott . La. Meets, Third Thurs- 
PRESIDENT, S. W. Beaty. P.O. Box 
1734, Shreveport 4, La. SECRETARY, W. S. 
Evans, 614 Johnson Bidg., Shreveport. 
@ SOUTH TEXAS: Organized 1938. Head- 
guarters, Houston, Tex. Meets, .Third Friday. 
RESID a Sin . A ins, P. O. Box 2463, 
Houston. E.G. Floeter, Jr., 
P.O. Box 600s. pty 6. 
@ SOUTHERN CALIFORNIA: ” Organized 
1930 Headquarters, Los Angeles, Calif. 


Meets, Third Wednesday. PRESIDENT, M. C. 
Greiner, 1599 Club View Dr., Los Angeles 24. 
SECRETARY, L. B. Davenport, 137 S. Anderson 
St., Los Angeles 33. 

@ SOUTHWEST TEXAS: Organized 1946. 
Headquarters, San Antonio, Tex 

Tuesday. PRESIDENT, I. W. 

Box 1154, Austin, SECRETARY, D. E. Locher, 
Box 949, 224 S. Staples St., Corpus Christi 


@ UTAH: Organized 1944. Headquarters, 
Salt Lake City, Utah. Meets, First Wednesday 
PRESIDENT, R. H. East, 1086 E. 2ist St., 
Salt Lake City. SECRETARY, D. R. Wilde, 
204 Dooly Bldg., Salt Lake City 1. 

@ VIRGINIA: Oeasnined 1946. Headquarters, 
Norfolk. Va. Meets Third Wednesday. PRES- 
IDENT, J. F. Boyenton, 400 W. 24 St., 
Norfolk 8, SECRETARY, J. E. Harding, Apt 
R-2, St. James Terrace, Newport News. 

@ WASHINGTON, D. C.: Organized 1935. 
Sickensean, Washington, D. C. Meets, Sec- 
ond Wednesday. PR SIDENT, S. R. Allen, 
942 Washington Bldg., Washington 5. SEC- 
RETARY, P. H. Loughran, Jr., 4513 49th St., 
N.W., Washington 16. 

@ WESTERN MICHIGAN: Organized 1931 
| ARS mse Grand Rapids, Mich. et 
Secene Monday. PRESIDENT, V. H. Hill, 2111 
Colvin Ct., Lansing 10. SECRETARY, H. R 
Limbacher, 760 Vine St. E., Kalamazoo. 


@ WESTERN NEW YORK: Organized 1919 
Nepbeuictens, Buffalo eo . Second 
Monday. PRESIDENT, T. F. Killeen, 374 
Delaware Ave., Buffalo 2, SECRETARY, R. E. 
Lang, 140 Meadow Lane, Kenmore 23. 
@ WISCONSIN: Organized 1922. 
ters, Milwaukee, Wis. Meets, Third Monday. 
PRESIDENT, H. F. Brinen, 226 Kenzie Ave., 
Racine. SECRETARY, L. C. Plaehn, 914 N. 
Broadway, Milwaukee. 


Student Branches 


@ COLLEGE ed ary OF NEW YORK: 
Organized 194 Headquarters, New York, 
N.Y. PRESIDENT. Seymour a ginbere. 2147 
72nd Street, Brooklyn 4. ECRETARY, Benjamin 
Karp, 524 Berriman St., Brooklyn 8. 

@ LOUISIANA POLYTECHNIC INSTITUTE: 
Ccpnaines 1949. Headquarters, Ruston 
PRESIDE 


Headquar 


Ww. G. cMullen, Box. 472, 

Tech Station, Ruston. SECRETARY, R. L. 
Gorton, Box 184, Tech Station, Ruston. 
@ NORTH CAROLINA STATE COLLEGE: 
Organized 1948. Headquarters, Raleigh. N. C 
PRESIDENT, Sydney Narvey, 5-B  Vetville, 
State College Station, Raleish’ SECRETARY, 

A. Travis. Jr., P.O. Box 3333, Bagwell 
Dormitory, Raleigh. 
@ OKLAHOMA A. & M. COLLEGE: Organ- 
ized 1950. Headquarters, Stillwater, Okla 
PRESIDENT, O. Brynie, 507 Midi, Vet 
Village, Stillwater. SECR TARY, D. W. Ray, 
E126 Bennett Hall, Stillwater. 


@ OREGON STATE COLLEGE: 
1949. _ Headquarters, Corvallis, Ore. 
First rel lay after ot Tuesday. 


DE 
vallis. T SECRETARY J. 
-. Corvallis. 


@ PURDUE UNIVERSITY: Orassined 1948. 
Readamatea, w. ee rs CHAIRMAN, 
. Kirch, 922 hay Ave., Lafayette 
SECRETARY, T. ve 133 Salisbury 
St., W. Lafayette. 
@ TEXAS A. & M. COLLEGE: Organized 
1946. Headquarters, College Station, Tex. 
Meets, Fourth Tuesday. PRESI- 
DEN Pad: ‘1 , Box 4054, College Station, 
Tex. ETARY, W. C. Haggard, Box 5227, 
College Station. 


Organized 
Meets, 


bgteeden 720 Kings 


@ UNIVERSITY OF DSTae: Oragpieed 
1949. Headquarters, Detro Mich. Meet 
First Tuesday. PRESIDENT. 'G. H Williams, 
18251 Washburn, Detroit 21. SECRETARY, 
R. H. Drake, 5598 Hurlbut, Detroit 13. 


@ UNIVERSITY OF KANSAS: Organized 
1949. Headquarters, Lawrence, Kans. Address 
mail to Dr. arren E. Snyder, chairman, Dept. 
of Mechanical Engineering, University of Kan- 
sas. 


@ UNIVERSITY OF TEXAS: Organized 1949. 
Meadguarters Auta, Tex. eects. First én 
Third Tuesday. PRESIDENT, W. A. 
360- ° Deep Edd bm. ., Austin. SECRETARY, 
Vv. Miles, PHP Dorm J, Austin, 


o asia OF TORONTO: Oreanized 
imi. ee Toronto, Ont oan. 

AN, F. Spragg, 35 Harrison Ave., Aurora, 
Oat. SECRETAR J.B. G. Blaiklock, 23 Isa 
bella St., Toronto 5, Ont. 
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IN THIS APARTMENT DEVELOPMENT 


@ Norwood Garden Apartments, Balti- 
more, Maryland, comprises 64 attractive 
units. They are heated by 18 Fitzgibbons 
steel boilers, sharing with thousands of 
similar buildings the ultimate in fuel 
savings resulting from the combustion 
efficiency, extremely rapid water circu- 
lation, and speedy heat transfer which 
have made Fitzgibbons steel boilers a At top, a section of Norwood Garden Apartments, Balti- 

more, Md. Above, a “D” Type Boiler, one of 18 Fitzgib- 


favored selection among men who know bons boilers of several types which heat the development. 
; Heating contractors, Sutch and Steigler, Baltimore. 
heating. Get all the facts. 











Write for Bulletin HP-9. 





Fitzgibbons Boiler Company, Inc. 


General Offices: 101 PARK AVENUE, NEW YORK 37, N. Y. 
Manufactured at OSWEGO, N.Y. © . Branches in Principal Cities 
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Mon rn history begins with the record 
of conflict between Christians and Moslems-- 
six centuries of wars that opened with the Cru- 
sades and saw the Turks capture Constantinople 
in 1453. 

More than 100,000 Turkish janizaries and 
cavalry besieged Vienna in 1683. For two 
months, to quote the diary of an eye witness, 
“The enemy continued playing their cannon 
and granadoes. But the city walls were strong, 
Christian cannon were bigger and more numer- 
ous and ammunition more plentiful.” Finally 
came a day when the officer's journal reported, 
“The enemy did not play their cannon so fast. 
It was confirmed that they had no great provi- 
sion of bullets, inasmuch as they shot back not 
only our bullets, but also pummels of swords 
and all sorts of iron and stones.” 


SOK. - 


Steel saved civilization at Vienna 


At last a great Christian relief army was as- 
sembled. “They made an attack in the best 
order that ever army did. The enemy, forced 
always to give back, were put all into confusion. 
They betook themselves to flight, leaving all 
their provisions, ammanition, cannons and tents 
--the greatest part rendered unfit for farther use 
by our great guns.” 

Never again did the Turks seriously menace 
Christendom. Western civilization had been 
saved once more by its supremacy in the use 
of iron and steel. To aid our survival America’s 
free private industry is producing steel at the 
highest rate ever known--and still expanding. 
The question remains-- Will America use enough 
of this tremendous steel production to guarantee 
the continued supremacy of Western, Christian 
civilization?---We believe the answer is yes! 


The Youngstown Sheet and Tube Company 
General Offices - Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 
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we 


Where do you get 


a 


UNDIVIDED RESPONSIBILITY _ 


in an installation of centrifugal refrigeration? 


Worthington will “wrap up a pack- 
age”. 

Unlike other manufacturers of air 
conditioning and refrigeration equip- 
ment, Worthington makes—not just 
assembles —all the major components 
for each installation. 

Compressor, condenser, cooler and 
such drive equipment as steam tur- 
bines, steam condensers, motors, and 
step-up gears—are all made in Wor- 
thington’s own plant—each carefull 
designed for balanced operation wit 
its companion components. 

So the builder and owner can place 
full responsibility on the one supplier 
— Worthington. 

Worthington centrifugal systems 
ree used with most refrigerants and 

‘or any process—chilling water, brine, 
chemicals, lubricating oils—for tem- 
peratures as low as minus 160 F, ca- 


hk i 4 A A 


pacities from 150 to 2600 tons. 

A typical Worthington compressor 
feature is the arrangement of the 
volute passages and im to coun- 
terbalance the radial and axial thrusts, 
respectively, in the various stages. 

Write for Bulletin C-1100-B14 on 
Worthington centrifugal refrigeration. 


Worthington room conditioners for 
both heating and cooling are built to 
operate with chilled water or direct 
expansion cooling, capacities from 350 
to 600 cfm for under-window installa- 
u08N. 


WORTHINGTON “ 


— 


— ‘ r.-3 C—O 

>. —- 

a i 

5 ¢ b Rw —_—. 
sees 


= SILININISTE 
DLL 


LAI 


AIR CONDITIONING AND REFRIGERATION 4 
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PACKAGE UNITS =m 
SELECTED TO 
COOL HUGE 
OFFICE BUILDING 
This is an excel- 
lent example of 
how Worthing- 
ton's complete line 
makes it possible 
to select exactly 
t equipment. 
new office 
building at 488 
Madi Avenue, 
New York —home of many famous mag- 
azines and large industrial firms —is air 
conditioned primarily by package units, 
assisted by a Freon-12 ting sys- 
tem with — water and steam — 
Purpose of usin units in a bi 
buildin, like this ie to Siasier 0 vestety 
of conditions im; by both the build- 
ing and pon te po of tenants: air condi- 
tioning ni only on top floors during 
certain seasons, difference in sun load on 
_ Various sections, certain tenants working 
‘late hours but only with skeleton forces. 
+ Second through 20th floors are handled 
by 38 Worthington 20 and 25 ton Package 
Air Conditioners, two per floor. ment, 
first floor and top three floors are handled 
by two Worthington 75-ton Freon-12 
Pp . plete with d 8, 
pumps, water coolers and five centra 
station units with chilled water and steam 
coils. Total capacity is 1050 tons. 
Builders and owners: Uris Bros. Con-} 
sulting engineer: Henry Oehrig. Air con- 
ditioning contractor: Raisler Corp. Archi- 
tects: Emory Roth & Sons. All of New 
York. 
RICE HOTEL 
MULTIPLIES 





REQUIRING 
MORE ROOM 

Last year, 
Houston's Rice 
Hotel complet- | 
ed air condi- { 


centrifugal chilled water systems. 

This equipment, utilizing Freon-11, re- 
iow ammonia refrigeration equipment 

ving a capecity of tons, ng oceu- 
PeVorthington oak Tjelected 

uipment was se! 

primari because Worthington could pro- 
vide 100% equipment of its own make. 
The are driven by Worthing- 
ton steam turbines and steam condensers. 

Engineer: Reg. F. Taylor. Mechanical 
Contractor: Charles G. Heyne & Co. 
Architect: Kenneth Franzheim. All of 
Houston. 





Hh he hE A th 


INVESTIGATE 
MORE WORTH WITH WORTHINGTON 


Consult Classified Telephone Direc for 
nearest Worthington distributor. Worthing - 
ton Pump and Machinery ation, 
Air {| and Refrigeration Divi- 
sion, Harrison, N. J., specialists in air con- 
ditioning and refrigeration for more than 
50 years. Al2 
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nsulation 


High thermal and acoustical insulating 
properties ...K factor of .27 BTU and 
sound absorption approximately 61%. 
Integral, woven asbestos membrane. 


Easy to handle, easy to install correct- 
ly, can’t be crushed or cracked, springs 
back to original thickness if compressed. 
Supplied with special glue and tape, no 
**fasteners’’ needed. 


Constant insulating values. Can’t 
**powder’’, shift or sift; no thin spots, 
even at corners. No deterioration of any 
kind, no change of any kind. 


Perfect adhesion, flexible, conforms to 
uneven surfaces. Tough enough to be 
installed in the shop and still with- 
stand all necessary handling. Not just 
‘‘adapted”’ for duct work, but specifical- 
ly engineered for duct application ONLY! 


er, 


oe @ Inspect Dux-Sulaticn yourself. 


Send for Sample Kit 539-H today. | 
Address: Grant Wilson, Inc., Board of Trade Bidg., Chicago 4, Ill. 


IN NEW YORK CITY: Air Conditioning Utilities Co., 8 West 40th Street, New York 18, N. Y., LOngacre 3-4280. 
IN CANADA: Atlas Asbestos Co. Ltd., Montreal, Toronto, Winnipeg, Vancouver. 
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tor longer usetal motor life - 


YOU CAN’T BEAT 


Labyrinth secled beor- 


ing housing. Two lubri- 
cation openings permit 
adding new lubricant to 
gain much bearing life. 


\ 
you don’t have to lubricate them, 
eee but you can, when necessary © 


Wagner Steel-Frame Motors have been proved— 
durable, dependable and trouble-free by more than 
twenty years of hard usage in industry after industry. 
They have a reputation for long, useful life. Among 
the many engineering features that have built this 
reputation is the ample sized, sealed, bearing housing. 


Wagner bearing housings are effectively sealed 
against the entrance of dirt or grit that cause rapid 
wear. You don’t have to lubricate the bearings 
(motors in the smaiier frame sizes will often operate 
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for the life of the unit without lubrication) but, 
Wagner Motors are provided with two lubrication 
openings—you can lubricate them, to add much use- 
ful motor life where the motors are used in tough 
applications. 

Wagner’s new Bulletin MU-131 gives full informa- 
tion on the proper lubrication of electric motors— 
write for your copy. Thirty-one branches, located in 
principal cities, are ready to assist you whenever you 
have a motor problem. Consult the nearest branch, or 
write us. 


WAGNER ELECTRIC CORPORATION 
6370 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


BRANCHES IN 31 PRINCIPAL CITIES 








lhe Chee Keeler 


offers so much 





MORE HEATING SUR- 
FACE FOR LONGER 
LIFE 


Standard 10 gauge, 4" boiler 
tubes give more effective heat 
transfer surface. 


LESS MAINTENANCE OVER 
A LONGER PERIOD OF TIME 


Every installation shows that Olson has 
proven to be the heater that requires the 
least amount of maintenance. After many 
years of constant, round the clock service, the 
Olson heater will still provide clean fast 
heat where and when it’s needed. 


SEPARATE DRAFT FAN 


Eliminates cold blast at evory 
start. Especially apprecisted 
calpite:ccig And in every case the initial cost was low, 
in fact, only a fraction of the cost of more 
complicated systems — Why Not get all the 
facts about Olson Heaters — Write today 


and Olson engineers will be happy to answer 





EASY ACCESSIBILITY 
FOR LOW COST SER- 
VICE 
All accessories mounted on 


outside. Can be serviced with- 
out dismantling. 


your questions on heating. 


ae 


~ 
as 


ALL POPULAR PARTS— 
EASILY AVAILABLE » \ 

ANYWHERE, ANYTIME -_— oh Write for Bulletin 
pie 7 . and engineering 
data sheet showing 
horizontal and in 
verted models plus 
other installation 
data and informa- 
tion. 


o> = 


All standard products of na- 
tionally known manufacturers. 





RIGID CONSTRUCTION 
FREE FROM VIBRATION 


Low fan speed, heavy-duty 
shaft, large, self-aligning ball 
bearings. 





DUST-TIGHT, DAMP- 
PROOF CONTROL BOX 
Within sight and reach of all 


burner adjustments. Control 
circuit 110 vit. 


\ARTHUR A. OLSON & CO. 
Gas, Oil, Coal or Dual Gas and Oil 
BROAD ST. .- CANFIELD, OHIO 





Heating, Piping & Air Conditioning, September 1951 





Miza| CEILING OUTLETS 


POU AN YELL 


ADJUSTABLE AIR PATTERNS 


MODEL “J” CEILING OUTLET 
Circular type, surface or flush 
mounting, supply or exhaust or 
both. Integral volume control. 
Write for Bulletin F-4085-1. 


SQUARE CEILING OUTLET 

Made to fit and blend into acousti- 

cal tile ceilings. Key-operated con- 

trol provides air pattern adjust- , ~<a eS s oo, 
ment. Write for Bulletin F-4728. -_ ae soe 


* LOW NOISE LEVEL *« LOW PRESSURE DROP * ENGINEERED FOR COMFORT CONDITIONING 


NATION-WIDE SALES AND ENGINEERING SERVICE 


BARBER 
COLMAN 





BARBER-COLMAN COMPANY, 1228 Rock St., Rockford, Ill. 
151 
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Where modern standards of heating 
match the pace of new teaching methods 





VOCATIONAL TECHNICAL HIGH SCHOOL = 
Hammor Indiana 
Vocational trainin its best! Embryo i 


printers set type 3 in the presses 


machinists operate es and drills doing 
eukgen STEEL BOILERS 


L. CROSBY BERNARD, Hammond, Architect 
LEO BESOZZI, Hammond, Consu/ting Engineer 
FRANK S. BELLIS, Berwyn, lll., Heating Contractor - i 5 
The vocational high school at Hammond, 


Indiana is an outstanding example of the 
modern thinking which goes into the con- 
struction and equipment as well as the teach- 
ing methods of America’s new schools. 


Located in the midst of an important indus- 
trial area the pupils are taught basic trades by 
working at them in the class rooms. The build- 
ing itself is the last word in modernity ... func- 
tionally arranged, well lighted and ventilated and 
heated with Kewanee Steel Boilers. 

Considering the advanced thinking which 
went into this fine structure, the logical choice 
of heating boilers was Kewanee. For, during 80 
years devoted to designing and building boilers, 
Kewanee has kept pace with the ever increasing 
need for greater reliability and flexibility com- 
bined with economy in the use of fuel. 












































In this up-to-date boiler room a battery of 3 Kewanee Boilers for Oil KEWANEE BOILER CORPORATION 

Firing; operated at 15 Il Pip uce heat for 42,500 sq. tt. of steam 

radiation pis Ms loads, They have a total rating of over 10 KEWANEE, ILLINOIS 

million Bru hourly, Eastern Districg Office: 40 West 40th Street, New York City 18 
Davison ot Necoces Rasiaroe & Stardard Sonitery covrcesnon 
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joins Unibestos in 
the UNARCO line 
of asbestos pipe 
insulations 


--- Up fo 650°F. 


Answering the demand 
for a jacketed pipe insula- 
tion for use in the lower 
heat ranges, UNARCO 
now offers Amocel — for 
temperatures up to 650°F. 
Like Unibestos, Amocel 
is made of Amosite asbes- 
tos fibers bonded with an 
inorganic binder. For pipe 
sizes from 4" through 12’, 
in Standard thickness 
only. Light in weight. 
Highly efficient. Durable. 


UNIBESTOS 
--- up te 750°F. 


UNIBESTOS 
--- tap fo 1200°F. 


2 GREAT PIPE INSU- 
LATIONS — Unibestos 
No. 750 and No. 1200 — 
long have been America’s 
outstanding insulations in 
their respective tempera- 
ture ranges. Regular pro- 
duction for pipe sizes from 
‘e" through 24” in popular 
thicknesses through 4’. 
Other thicknesses and 
sizes available on order. 


We want you to have our Catalog — It gives you complete information 
on Amocel and Unibestos Pipe Insulations; Unibestos Insulating Block: 
Cements and Finishes; Flexible Insulations; Metal Mesh Blankets; Tai- 
lored-to-Fit Insulations; Asbestos Packings and Gaskets; Asbestos Textile 


a Products . . . Just drop us a line today requesting that we send you 
UNARCO Catalog No. 76-109. 
NARCO ; 


UNION ASBESTOS & RUBBER COMPANY 


DEPT. |819Ae 332 SOUTH MICHIGAN AVENUE «¢ CHICAGO 4, ILLINOIS 
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to Net More Profit 
from your Contracts... 





























land the BIG oner 
ALDRICH 


HEAT-PAK 
BOILER-BURNERS 


APARTMENTS @ STORES 

RESTAURANTS ®@ DEFENSE PLANTS 

FIRE HOUSES @ MUNICIPAL BUILDINGS 
GARAGES @ CHURCHES 

RESIDENCES @ MOTELS 


The big jobs net the high profits. To land those big contracts, 
make your bid with Aldrich Heat-Pak Boiler-Burners, It’s the 
logical line to push for any size steam or hot water system — in 
seven sizes, delivering up to 808,000 BTU per hour. Engineered 
for fuel-saving complete combustion, with vertical fire-tube 
boilers for highest efficiency. Aldrich units come shipped com- 
plete, ready to set in place and connect. And for a sales clincher 
how’s this: Boilers when specified can be furnished with inter- 
changeable oil or gas burner provision at no extra charge per- 
mitting ready conversion in the field. Write for details today, 


furnishing name of nearest jobber. a ae 
Jobber inquiries invited 


» ALDRICH .... 


103 Williams Street, Wyoming, Illinois 





ANOTHER 


A subsidiary of Breeze Corporations, inc. 
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Architects and nape Albert Kahn Associated Architects and Engineers, Inc., Detroit, Michigan 
Mechanical Contractor: Standard Engineering Co., Washington, D. C. 


FOR APPEARANCE. 


.FOR EFFICIENCY 


kno-draft adjustable air diffusers 


From first-floor pressroom to seventh-floor offices, 
The Washington Post's new building is completely 
air conditioned. Distribution is through Kno-Draft 
Adjustable Air Diffusers 
obtrusive and, above all, efficient. 

There are no drafts with Kno-Draft Adjustable Air 
Diffusers. Air distribution is gentle, maintaining an 
even temperature throughout the conditioned space. 
Air flow pattern and volume can be adjusted after 
installation—an important factor in operating effi- 
ciency and in reducing preliminary engineering. 

Kno-Draft Adiustable Air Diffusers can be used in 


smart in appearance, un- 


RADE MARK “KNO-DRAFT” REG. U.S. P 


W. B. CONNOR ENGINEERING CORP. 


Danbury, Connecticut 


Air Diffusion + Air Purification + Air Recovery 


In Canada: Douglas Engineering Co., Ltd., 
190 Murray Street, Montreal 3, P. Q. 
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their natural spun aluminum finish, or painted to 
blend with ceilings. They are “at home” in either 
modern or traditional surroundings. 

Let Connor Engineering Service work with you 
on your next air conditioning “specs.” There are 
types and sizes of Kno-Draft Adjustable Air Diffusers 


for every requirement. 


KNO-DRAFT DATA BOOK: Complete specifications, 
engineering and installation data on Kno-Draft Adjust- 
able Air Diffusers. To get your copy, simply fill in and 
mail the coupon. No obligation, of course. 


W. 8. CONNOR ENGINEERING CORP. 
Dept. G-91, Denbury. Connecticut 


Please send me, without obligation, my copy 
of the Kno-Draft Air Diffuser Data Book. 








FOOD FREEZER WITHSTANDS 
ST. PAUL'S WORST FIRE! 


Freezer Contents, Protected by Mundet Cork Insulation, 
Found in Solid Frozen State Day After Fire... Food 
Approved for Sale by Health Inspectors. 


The Cut Price Super-Market was destroyed 
recently, in a spectacular two million dollar 
fire that razed most of the Highland Park 
Shopping Center in St. Paul. 


Shortly after the fire, Mr. Neil B. Herman, 
vice president of the Allied Store Equipment 
Company, Mundet sales representative in 
Minneapelis, sent us this report: 


“The amazing thing about this fire was that 
the only part of the store left standing (even 
the brick walis were gone)—was the walk-in 
freezer, insulated with 6 inches of Mundet 
Corkboard. The operators of the Market told 
us that the only thing salvaged from the fire 
was all of the frozen food which was in this 
freezer. The day after the fire, the frozen food 
was still in a solid frozen condition and was 
approved for sale by the Health Inspectors.” 

Walk-in freezer at Cut Price Super-Market, 

still intact and serviceable after 4-alarm fire. 


Charred exterior of freezer door offers evi- 
dence of surrounding heat during fire. 


This unretovched photo taken after the fire 
shows undamaged interior of the freezer. 


For information on Mundet Corkboard and 
Mundet Insulation Services, write to Mundet 
Cork Corporation, Insulatien Division, 7101 
Tonnelle Ave., North Berger., N. J. 


CORK INSULATION 





ATLANTA: 339-41 Elizabeth Street, N.E. Mundet district offices are NEW ORLEANS 16: 315-25 N. Front Street 
NEW YORK 17: 331 Madison Ave. 


BALTIMORE 30: 612 Battery Ave. tent . " 
conveniently located comst-to-ceast, PHILADELPHIA 39: 856 N. 48th Street 


BOSTON: 57 Regent St., North Cambridge 40 
CHARLOTTE, N. C.: 507 S. Cedar Street INDIANAPOLIS: 15 E. Washington St. ST. LOUIS 9%: 3176 Brannon Ave. 


CINCINNATI 2: 427 West 4th Street JACKSONVILLE 6, FLA.: 800 E. Bay St. SAN FRANCISCO 7: 440 Brannan Street 

DALLAS 10: 601 Second Ave. KANSAS CITY 7, MO.: 1401 St. Louis Avenue 
DETROIT 21: 14401 Prairie Street KNOXVILLE: 1221 Grand Ave. 

HOUSTON 1: Commerce and Palmer Streets LOS ANGELES: (Maywood) 6116 Walker Ave. 


in Canada: Mundet Cork & Insulation, Ltd. 
35 Booth Avenue. Toronto 


Write us for name of our nearest representative if there is no Mundet office in your city. 
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Year ‘round comfort for entire Navarro County Hospita! 
Corsicana, Texas, will be provided by 111 G-E room units 
plus G-E refrigeration machines and central plant condi 
tioners. Architect: W. G. Clarkson & Company, Fort Worth 
Consulting engineer: Leonard Kanto, Fort Worth; General 
contractor: Campbell & Kay, Tyler; Air Conditioning con 
tractor: Beals Plumbing & Heating Co., Fort Worth. 


"all air is filtered by G-E room units, maintaining capacity 
by protecting coils. Reduces cleaning, too. Units can be 
installed in wall or in handsome 9-inch cabinet. Chilled 
water for cooling and warm water for heating supplied 
through pipes from remote central plant 


: 
New-born babies get constant temperature and humidity control in nurseries of such G. E.-Air Conditioned hospitals asi 
Wesley Memorial, Wichita, Kans.; State Sanatorium, Oakdale, lowa. Fresh air is constantiy circulated, Nurseries can bee 
heated at the same time other parts of building are being cooled. 


G. E. Helps Hospitals 
Cut Air Conditioning Costs 


Budget-minded hospital men select flexible G-E Personal 
Weather Control for a nursery or a whole building 


To help babies get a fine start—to give all 
patients a refreshing atmosphere—to improve 
working conditions for doctors and nurses 
more and more hospitals choose G-E Personal 
Weather Control. 


G. E.'S FLEXIBILITY means better results at 
lower costs. In the new Navarro County Hos- 
pital in Corsicana, Texas, for example, venti- 
lation air will be supplied through grilles 
separate from the room unit. This independ- 
ent fresh air system gives better humidity 
control, cuts power costs by greater use of 
outside air for cooling. 


TO MEET THE NURSERY’S SPECIAL NEEDS, 100% 
outside air will be used in its central system. 
Even drug storage rooms will get limited, 
low-cost cooling. For cleanliness, all fresh air 
as well as room air will be filtered 


WRITE NOW for free data to 
General Electric Company, 
Air Conditioning Division, 
Sec. HP-3, Bloomfield, N. J. 
And ask, too, about G. E.’s sanitary water 
coolers for convenient drinking water supply 
at minimum expense. 


stfour 
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TRULY DRAFTLESS, NOISELESS AIR CONDITIONED COMFORT... 


for over 8000 office workers, summer and winter. 


Plus these great advantages possible only with WMulti-Vent... 


COMPLETE FREEDOM IN LOCATING MOVABLE PARTITIONS 
Partitions may even bisect a diffusing panel without disturbing in any way Multi-Vent’s incomparable over-all 
uniformity of room air movement, temperature, and humidity. 


COMPLETE FREEDOM IN LOCATION OF LIGHTING FIXTURES ... . 
. X : a See SWEET's Arch, & 
for Multi-Vent panels are completely concealed in standard acoustical ceilings, : 
. ‘ oie Sa : Eng. files or write for 
and in no way interfere with interior design. 3 } 
detailed literature. 


RADIANT PANEL HEATING AND COOLING EFFECT ADDS TO THE COMFORT FACTOR 
The large areas of the ceiling which function as distribution plates for the Multi-Vent panels 
are heated or cooled to the temperature of the supply air. 


MULTI-VENT DIVISION THE PYLE-NATIONAL COMPANY 
1373 


North Kostner Avenue Chicage 51, Minois 
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Aeroplex Ventilating Fan. Non-over- 

ing, Type AP. Nineteen centrifu- 
gol fans like this one, in sizes from 
15” te 73” wheel diemeter, pro- 
vide supply and exheoust ventilation 
for Milwaukee's Arena. 


lwavkee Arena, scene for sports, shows, conventions, exhibits and other public attractions, Eschweiler & 
Eschwelier, Architects, Jos. H. Volk, Hig. & Vig. Engr. Downey Heating Co., Hig. & Vtg. Contrs. 


Fans for Fans... 


. . » breezes for rooters. Absorbed in the contest, few of the crowd in the Arena are aware 
of the many Bayley fans humming quietly at their steady jobs of blowing in fresh air, sucking 
out the stale. Nonetheless, spectators, participants and attendants all realize the value of good 
ventilation and appreciate its contribution to their comfort and enjoyment. 


Yes, good ventilation plays an important part in pleasing the patrons. The fans cheews for 
this part must give a star performance every time, all the time. Such « di d 
ability is just one of the many reasons Bayley fans have been the choice for the Milwaukee 
Arena and other major ventilating or conditioning installations. 





Over 50 years of experience in design and manufacture of air handling equipment back the 
confidence placed in Bayley products by architects, engineers, contractors and owners alike. 
Sound design, careful choice of materials and components, fine workmanship and other qual- 
ity factors substantiate this faith in Bayley apparatus. Then too, there's the wide selection of 
standard types and sizes, as well as special designs for the unusual applications. That means 
just the right unit for the job, — no makeshifts. Top this off with expert Air Engineering 
service and you'll see why Bayley equipment is the best bet for satisfaction in air handling 


systems. 


Bayley representatives are on call in principal cities. Why not call or write us about your 
requirements, and make your next job a Bayley One? 


AIR HANDLING EQUIPMENT 
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FIELD REPORT 


...actual quotations reporting on Electromaze 


installation at Commerce Club, Minneapolis, Minn. 


CUSTOMER REPORTS: 
“The Electromaze is perfect! Wouldn't change for anything!” 


MR, J. WILLIAMS 
proprietor, 
Commerce Club 


CONTRACTOR REPORTS: 


- very satisfactory installation! Very easy to service! = 


MR. WILLIAM H. GAUSEWITZ 
Yale Engineers, Inc. 


Downstream view. Note open construction 


Upstream view. Note how diffuser plates are 
permitting quick and easy servicing. 


integral with each" file drawer”, eliminat- 
ing need for separate installation. 


Assembly view, Electromaze unit, Commerce 
Club, Minneapolis. 


EASIEST TO INSTALL! Electromaze is a new kind EASIEST TO CLEAN! Due to extra-wide collector 


of electrostatic dirt precipitator made up of individual 
cells that slide in and out like filing cabinet drawers. 
Cellular frames come in pre-fabricated sections. All 
you do is bolt the sections together. Contractors report 
that Electromaze requires 50% Jess time and effort 


to install! 


AIR FILTERS 
SILENCERS 
SPARK ARRESTERS 


lov 


plate spacing in Electromaze cells, the filter can be 
quickly cleaned in place with a pressure hose. If manual 
cleaning should become necessary, the cells can be 
readily removed for cleaning. Ask your consulting 
engineer or contact your nearby Air-Maze representa- 
tive. Air-Maze Corporation, Cleveland 5, Ohio. 


LIQUID FILTERS 
OIL SEPARATORS 


THE FILTER ENGINEERS GREASE FILTERS 
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IN YOUR COOLING TOWER INVESTMENT 
Here’s what you get with alCH Wheeler cooting Tower 


V cuaranteep WIND-SAFE—Standard construction for 


100 miles per hour— (75 mph is hurricane velocity) . 


GUARANTEED COOLING RESULTS—Names of installa- 
tions near you sent on request. Repeat orders prove 
customer satisfaction. 


V avvancen DESIGN PLASTIC FANS — 
on large towers pioneered by C, H. 
Wheeler—adjustable pitch blades 
—20-1 safety factor. 


TWO TENTHS OF 1% DRIFT LOSS -V 
Accurately placed Herringbone 
Drift Minimizers save on make-up 
water. 


Viasines CONFORM — to architec- 
ture—to fire codes—may be many 
materials, including redwood, as- 


MOST EFFICIENT WATER BREAK-uP ~~ 
~—Wood fill arranged for best com- 
bination of wetted surface and 
water drop surface to speed cool- 
ing. 


bestos cement board, masonry, 
brick, properly painted steel, etc. 


Viron-corrosive ELEMENTS—Fill is 


slot-fitted; no nails. Nuts, bolts, 


NON-COLLAPSING FILL—Rugged 2” 
x 2” redwood members sawed 


diagonally—lJast the life of tower. etc., furnished in non-corrosive 


metals. Plastic fan blades. 


Ve eR GE FOC PLANE NT Ua age sn - a 


EASE OF ACCESS—into all parts of tower, including Vv V Encineeren FOR THE CLIMATE—50 years of success- 


the cooling space, for regularity of maintenance. ful experience in building for arid, tropical and cold 
areas, including severe icing conditions. 


CUSTOM BUILT—Sure to satisfy your specific re- Y Vinouceo, FORCED, OR NATURAL DRAFT 
quirements. 


LITERATURE MAILED ON request VW 


VACUUM REFRIGERATION—COOLING TOWERS—HIGH VACUUM PROCESS EQUIPMENT—MICRO-PART) (LE 
REDUCTION M\LLS—STEAM CONDENSERS—STEAM JET EJECTORS—MARINE CONDENSERS & EJECTORS—DECK MACHINERY 
WHEELER MANUFACTURING CO 1826 SEDGLEY AVE PHILADELPHIA 32 


REPRESENTATIVES IN MOST PRINCIPAL CITIES 
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M&R Dietetic testing lab, where clean, conditioned air plays a vital role. 


GUARDS QUALITY AND PRODUCTION 


Manufacture of baby foods requires 
exceptional standards of cleanliness. 
Every vessel must be sterile—and the 
air itself pure. M & R Dietetic Labo- 
ratories, makers of CEREVIM baby 
cereal and SIMILAC powdered infant 
food, insisted on really clean air. 
So PRECIPITRON® —the electronic air 
cleaner—was installed. Now they 
remove harmful contaminants so 
small that they can be seen only 
with the finest Ultra Microscope. 


PRECIPITRON also increases produc- 
tion. In one separating process, 2 

of the dried milk was once discarded 
because air-borne contaminants 


passed through mechanical air filters. 
Now 100% is useable, and is better 
graded too. In the testing lab, pre- 
cisely-controlled humidity and tem- 
perature help improve product uni- 
formity and increase the efficiency 
of the technical staff. 


There’s a complete line of Westing- 
house equipment to help you put air 
to work—with electronic air clean- 
ing, air handling, or air condition- 
ing. Contact your local Westing- 
house-Sturtevant office, or write 
Westinghouse Electric Corporation, 
Sturtevant Division, Hyde Park, 
Boston 36, Massachusetts. 


you CAN BE SURE...1F ITS 


Westinghouse 
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J-80229 














Westinghouse Hermetically-Sealed 
air conditioning compressors can be 
installed in an unventilated space. 











PRECIPITRON stops dirt before it en- 
ters the building. Its efficiency is 





There’s nothing to remove from 
PRECIPITRON but dirt. It’s periodically 
washed down drain with a water hose. 


WEI Sy 





xis > Aik-CONDITIONING 
EQUIPMENT DESIGNER 


SKF 
BEARING 
ENGINEER 





FOR EFFICIENCY AND ECONOMY 


Over the years, ctr engineers have worked closely with engineers and 
designers in every field of industry. This co-operation, this team-work, has 
helped industry minimize friction in all types of equipment from 

the smallest motors to the largest blooming mills. Whether you are 

designing new equipment or looking for efficient, economical 

replacement bearings, look confidently to sos for expert, proved advice. 
Depend on = to help you put the right bearing in the right place. 72701 


BALL AND ROLLER BEARINGS 


8 integrity - crafts hie - HW 





. oF 
WHY SKF IS PREFERRED BY ALL INDUSTRY ‘erence control + surface finish = 
product y * eng ing service 
field service 





SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.— manufacturers of ax and HEss-8riGHt bearings. 
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Here are a few reasons why Spence Regulators 
give you accurate regulation and long, trouble- 


E W iT ei free life: 
& AV @ Single-seat Packless Construction 
e Large Balanced Metal Diaphragm 
E @ Sensitive Pilots 
e SECO Metal Seats and Discs 
Springs out of path of steam 


on all these jo 


* S No dismantling for inspection 


; i 
al ; J 
rr i 
tim 

PRESSURE REDUCING — Self-operated, 
dead-end regulators powered by large, 
frictionless, metal diaphragms. Sizes 
M% in. to 12 in. Pressures to 600 psi 


pilots to meet exact- 
. Initial pressure clos- 
te shut tight. Packless 


ti om 


4 


"whi a 


a 


SS 


PUMP GOVERNOR—Constant or excess 
pressure control for steam pumps. 
Steam pressures to 600 psi 750 F, pump 
discharge pressures to 2000 psi. 














LEVER OPERATED—Pilot lever for con- 
nection by cable or mechanical linkage 

beeps and presrs —Com- te @ on ail devices. Slight ect 
sot i Aa ater motion opens and closes main 


No d alve req od 
Shuts tele, will not raneiene or be rates 
g- Sizes to 12 in. 











SPENCE ENGINEERING COMPANY, 
WALDEN, NEW YORK 
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TO MARK PROGRESS 


Keeping welding costs down to a minimum 
and erection schedules on time... these are 
important advantages you can assure to 
any piping job by installing Ladish Con- 
trolled Quality fittings. Metallurgical con- 
trols over materials and methods provide 
an assurance of uniform weldability in 
every Ladish fitting...and thorough in- 
spection to rigid standards of physical di- 
mensions and g.ometric accuracy assures 


fast piping assembly. 


IT ALWAYS PAYS TO SPECIFY 


LADISH 
Controlled Quality 


> PIPE FITTINGS 


—— 


...f0 be sure 
of sound 
welds 
and fast 


assembly 





7 CA 4 
THE COMPLETE Contollid Qualily FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


| Fy DD By s Gat Or OF 


CUDAHY, WISCONSIN 
MILWAUKEE 6 e6 
Distreet Offices. New York © Buffalo © Pittsburgh © Philedeiphia © Cleveland « Chicago © S$). Poul 
St Lous © Atlanta © Houston © Tyla © Los Angelis © Havana © Toronto © Mexico City 
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Rigid one-piece cast-iron frame 


This is the difference betwe 
close-coupled pumps 


T HIS EXCLUSIVE FRAME DESIGN com- 
bines maximum space for packing 
maintenance with exceptional rigidity 
in a way that no pump assembled to a 
standard motor can do, Solid cast iron 
frame with no joints from motor end 
housing to pump casing assures perma- 
nent alignment. 

Bearings are lubricated at the factory 
and should require no attention for 
years. The nding box carries plenty 
of packing and all parts are generously 
proportioned for heavy duty service. 
Wearing rings and shaft sleeves protect 
casing and shaft from wear and are 
easily replaced at low cost when worn. 
As a result, you will find exceptional 
freedom from high maintenance costs. 


Electrifugal, Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 


Unit Responsibility Means 
Dependability 


Motor and pump are designed for each 
other and made in the same plant. You 
have one responsible source for both... 
one guarantee of satisfaction. Every 
Allis-Chalmers pump representative is 
a competent application engineer who 
will help you select exactly the right 
pump for your needs. And 94 Allis- 
Chalmers Certified Service Shops provide 
nation-wide factory approved service. 

Talk over your pump selection prob- 
lems with your Allis-Chalmers Author- 
ized Dealer or Sales Representative, or 
write Allis-Chalmers, Milwaukee 1, 


Wisconsin for Bulletin 52B6140. 
A-3337 








AC ( | 

nus Cnauntns I g 
' chongers. 
‘ 


Sold... 
Applied... 
Serviced... 


by Allis-Chaimers Authorized Deolers, 
Certified Service Shops and Sales Offices 
throughout the couniry, 


(ma 

MOTORS — ‘2 to 
\ 25,000 hp and up. 
=z_ 


All types. 


CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems, 


TEXROPE — Belts in 
all sizes ond sections, 
standard and Vori 
Pitch sheaves, speed 














this system cost *19.01 less 


in COPPER 














Schematic drawing for 
complete drainage system 


aMES W. BurnHoge, well-known Connecticut 
J plumbing contractor, worked up two estimates 
on the soil, waste and vent system shown here in 
photograph and drawing: one was based on a a 
cast-iron and steel installation; the other was en one 
based on an all-copper job—Type M tube with on a 3” all-copper soil line. 
solder-type fittings. It would have cost the owner 
$19.01 more had he chosen to install cast iron 
and steel than it cost to install copper. 
No one knows better than Mr. Burhoe why 
copper is first choice for soil, waste and vent 
lines. He says, “First of all, the job costs less 
because of the ease of handling and assembling 
copper tubes and fittings. Also, you can run vent 
stacks in a standard 4” stud partition. The 
smooth bore of copper tube reduces the possibil- 
ity of stoppages and exposed lines in basement 
or utility room look neat and trim.” 
To all the features Mr. Burhoe points out, add 
the economies of shop fabrication and standard 
20’ lengths for long runs—and you'll agree that 
copper gives your customers a better job for less 
money. The American Brass Company, Water- 
bury 20, Connecticut, In Canada: Anaconda 


American Brass Ltd., New Toronto, Ontario. 
5119 





modern plumbing calls tor 
ANACONDA 
COPPER TUBES 
The use of copper and copper alloys is now subject to 


the regulations of the National Production Authority. 
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QUALITY 


STOKER SALES OFF? 
Not Will=-Burt! 


Wakes Sales When Sates Come Hard 


Will-Burt stoker sales are up! 

Why? We're carrying on no special promo- 
tion — our advertising has not been increased. 
But for twenty years the knowledge has been 
spreading that Will-Burt is a good company with 
which to do business. Ask anyone who has 
specified, sold or used a Will-Burt stoker. The 
engineer or architect will say something like 
this: ‘Yes, it is accepted without question."’ The 
dealer or distributor: ‘It sells at reasonable 
prices and our profit isn't eaten up by excessive 
service calls."’ The user: “It must be good; we 
certainly have low coal bills and never any 
trouble.” 


Will-Burt stokers have always been designed 
and built better than the necessities demand. 


Gas and 
burners 
pesidential hot-water 


heating boilers 


DEPARTMENT Hi 


We have always put exfra quality into Will-Burt 
stokers, and it is now paying off in increased 
sales. 


If you want to do business with a company 
whose integrity can never be questioned, whose 
product is above-average, and who feels busi- 
ness can be pleasurable as well as profitable, 
drop us a line. Now you know .. . Will-Burt 
quality makes sales when sales come hard. 


ing facts, di- 





sa 





" ‘sheets, etc. Valuable! 


THE WILL-BURT COMPANY 


ORRVILLE, OHIO 


Heating, Piping & Air Conditioning, September 1951 





attic heaters 


specify 


space heater 


central furnace 


General Controls 2-60 ail-cas 











POWER PLANT...in a hairpin! 


Electrical power, self-generated from a hairpin? Not 
quite, but when two tiny pieces of dissimilar metal 
are shaped into hairpin form and heated by a gos 
flame, an electric potential is produced. 

General Controls have found a practical application 
for this laboratory miracle and developed it to the 
stage where sufficient power is g ted to operate 
the B-60 All Gas System electrically and independent 
of outside power sources. Specify the B-60 by Gen- 
eral Controls for safety, comfort and economy. 


100% safety shut-off available for Liquid Petrolewm Gases. 




















GENERAL 





FACTORY BRANCHES: Bolti 





City 2, M 
- York 17, Cmahe 2, Philadelphia 23, Pittsburgh 22, Salt Lake City 4, 
St. Lovis 3, San Francisco 7, Seattle 1, Tulsa 6, Washington 6, D.C. 


DISTRIBUTORS IN PRINCIPAL CITIES 
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CONTROLS 


801 Allen Avenue Glendale |, California 


5, Birmingham 3, Boston 16, Buf- 
fale 3, Chicago 5, Cleveland 15, Columbus 15, Dallas 2, Denver 4, 
Detroit 21, i 3] Paso, Glendale 1, Houston 6, Indianapolis 4, Kansas 
lis 2, Newark 6, New O,leans, New 


control 
systems 


Originated by General Controls and 
proved again and again by over 14 years 
of successful operation, in hundreds of 
thousands of installations, the B-60 All- 
Gas Control System provides the ideal 
method for remote thermostatic control of 
all types of gas fired heating appliances. 
In the unique B-60 system, electric remote 
thermostotic control with electrical control 
of the valve is provided, yet no outside 
electrical current is required. Because of its 
self-contained and self-generated power 
source, the B-60 system assures positive 
and uninterrupted operation at all times 
even when normal power sources are out 
of service. For floor furnaces, central fur- 
naces, boilers, space heaters, or any gas 
fired heating appliance . . . for better con- 
trol... for safer control, it’s the B-60 by 
General Controls. 


B-60 Gas Valve 


Pilot Generator 




















REPLACE THE OZD bisc 


& can make a hit with your customers by eliminat- 
ing for them the trouble and expense of frequently 
having to replace low-pressure valves on domestic water 
lines. O-B No. 3 Line valves featuring renewable com- 
position discs can be kept in top operating condition 
for many years by simply renewing the old discs when 
they become worn. Re-fitted with a new disc which 
takes only a few minutes to change, these valves will 
shut off leaktight--just like a brand new valve. 

O-B No. 3 Line valves also last longer because ex- 
cessive wearing of either the seat or the disc is prevent- 
ed by the free-swiveling disc holder. Once it makes 
contact with the seat, the disc stops turning. Further 
rotation of the handwheel develops a tight closure with- 
out danger of cutting or gouging the soft disc. 

Costing no more than other first line valves for low 
pressure service, No. 3 Line valves with their extra long- 
wearing qualities will pay you an extra bonus in cus- 
tomer satisfaction. 

On your next plumbing or heating job, specify O-B 
No. 3 Line valves. You will find them available at your 
nearby distributor of Ohio Brass valves. 


OHIO BRASS COMPANY + MANSFIELD 


DISC RENEWAL QUICK AND EASY 
Worn disc slips out of disc holder 
when disc nut is removed. New O-B 
composition disc slips on easily, held 
securely in place by the disc nut. 


O-B No. 3 Line valves 
Globes and Angles Available 
} to 2 inches in size. 


LVES 


he 
BRONZE GLOBES ANGLES rai GATES ry AND CHECKS. 
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mn, a Proven Principle 
Lr aetaaac ® 


INDUCED DRAFT 


SUPERIOR’S 


Built to operate on the same proven principle 
as natural draft, Superior’s Induced Draft, 
because of its built-in design, low-speed fans, 
and unique construction, assures maximum 
boiler capacity at high efficiency. It provides 
accurate control of draft conditions without 
the usual disadvantages of mechanical draft. 
Cleaner, quieter, and safer in every respect, it 
represents but one of the many ‘Designed by 
Demand" features which contribute to the over- 
all efficiency and long life of Superior Steam 
Generators. 

Superior Steam Generators are shipped com- 
pletely assembled, backed by undivided re- 
sponsibility ® Burn gas or oil, or both « 18 
sizes from 20 to 600 b.h.p. for pressures up to 
250 p.s.i. or for hot water e Write today for 
Catalog 304. 


lz 


uperior 


a r 


\ 
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Tailored to the demands of the boiler, and built-in, 
Superior’s Induced Draft regulates the air necessary 
for efficient combustion. Leaves front platform clear. 


> Full-width fan construction minimizes the danger of 


overworked or burnt-out tubes by providing an even 
draw across the entire tube area of the » boiler. 


3) Induced Draft eliminates the danger “of forcing the 


products of combustion into the boiler room to spread 
dust, dirt, and unhealthful air throughout the building. 


» Especially-designed over-size e fans run slower, minimiz- 


ing wear and maintenance. 


» Quieter, !ow-speed fans eliminate the high-pitched whine 


commonly associated with forced mechanical drait. 


b Long-lived trouble-free operation assured by corrosion- 


resistant fans with outboard mounted bearings located 
out of the path of combustion gases. 


7) Eliminates the expense of a large chimney. 


ombustion ndustries, inc. 


t t 





ae bilil: eg 


Cooling? 


Air ° 
Conditioning? 


Process? 


The right ratio of surfaces— the right materials—the right velocities 
—the right proportion between coil area and depth . . . there are 
dozens of factors that affect the efficiency, maintenance and service 
life of heat-exchange coils. 

For best performance in your own application, the practical 
approach is to take full advantage of the unequalled engineering, 
research and design skill—the unequalled manufacturing and testing 
facilities— which Aerofin offers you. 

To get the right answer — ask the Aerofin man. 


B OAEROFIN CoRPORATION 


410 South Geddes St. SYRACUSE I, N. Y. 
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In Brand “C" you can immedi- 
ately recognize the fine structure 
of the metal in Capilator: You can 
see that it possesses a smoother 
inside surface which will permit 
longer tube life and more effi- 
cient flow control. 


Just a quick comparison of 
these unretouched photomicro- 
graphs will readily reveal the 
difference between ordinary 
capillary tubing and Wolverine 
Capilator. 

Bear in mind this difference 
extends to all Wolverine prod- 
ucts. Rigid quality control meas- 
ures are exercised “from ore to 
finished product." 


Obviously, quality - controlled 
tubes stay in service longer and 
thus help to conserve not only 
the material from which they are 
made but also the costly labor 
that is required to make replace- 
ments. You can realize many 
advantages when you specify 
Wolverine seamless copper tube. 


*Reg. U.S. Pat. OF 


WOLVERINE TUBE DIVISION 
Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
Manvfacturers of seamless, non-ferrous tubing 
1419 CENTRAL AVE. « DETROIT 9, MICH, 


Sales Offices in Principal Cities Piants in Detroit, Mich. and Decatur, Ala. 


Wolverine Mill Depots: 

DETROIT, MICH. « DECATUR, ALA. * HOUSTON, TEXAS « LOS ANGELES, CALIF 

LONG ISkAND CITY, ‘N.Y. .© PHILADELPHIA, PA. .« PROVIDENCE, R. | +) ST LOUIS, MO 
\ eee a A ; 


Ex,:ort Department, 13 f. @th Gt.. New York 16, N. Y. 
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An ILLINOIS 


Automatic 


HEATING SYSTEM 


CONTINUOUS FLOW CONTROL 
j TYPE A 


MORRISTOWN (N.J.) MEMORIAL HOSPITAL 
JOHN H. & WILSON C. ELY, Newark, N. J., Architects 
MEYER, STRONG & JONES, New York City, Mechanical Eng 
GERHARD HARTMAN, PH. D., New York City, Hospital Consultant 
AUGUST ARACE & SONS, INC.., Elizabeth, N. J., Heating, Ventilating & Air Conditioning Contractor 





Enthusiastic teamwork and compact planning produced this masterpiece 
of building economy—a new 236-bed general hospital to serve 5 counties 
in Northwest New Jersey. It represents the ‘most beds per dollar” 

with direct construction costs 20% less than national average. 


In keeping with this economical planning, a Type A ILLINOIS Control 
System was selected to represent maximum value. Although higher in first 
cost, its operation will reflect a sound economy year after year as well as 
giving the comfort and convenience of automatic heat perfectly controlled. 


Three oil-fired boilers generate steam at 105 psig. for the laundry 
equipment. A 50 psig. system serves the kitchen, sterilizers and 
autoclaves. Another reduction to 10 psig. handles the air conditioning 
and ventilating coils, hot water generators and unit heaters. Finally, in 
three independently controlled zones, steam is reduced by Illinois 
Continuous Flow Type A valves to pressures varying from 1 lb. to 24 
inches (Hg.) vacuum. Outdoor thermostats, in combination with vacuum 
pump controllers automatically govern the flow and temperature of 
steam to the standing cast iron radiators, producing a continuous 
output varied to meet weather demands. 


Write for Bulletins 
Representative, DUDLEY F. PARKER, 480 Broad Street, Newark 2, N. J. 


ILLINOIS ENGINEERING COMPAN 


+ 
A 


INCORPORATED 190 
RACINE AVENUE AT 21ST STREET « CHICAGO 8 
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Leader in 
the Overhead 
Oil-Fired Heating 


That’s right, Heating Men! 

There’s no time like now... 

right now to get set with SHAF- 

CONAIRE OverHead Heaters. 

They’re big business boosters, 
extra profit producers. For SHAFCONAIRE, you 
know, is the original suspended oil-fired furnace 
known for years as SHAFCO. It’s quality-built from 
end to end . . . designed especially for use in com- 
mercial and industrial buildings. Not just a domestic 
floor-type unit tilted horizontally on its side. And 
SHAFCONAIRE has been time-tested, thoroughly 
proved in use. . . the only furnace of its type backed 
by over 12 years actual operation in the field. 


MODELS from 100,000 to 405,000 B.T.U. for single 
or multiple unit installation to meet a wide range 
of commercial and industrial heating requirements. 


OveRHEAD HEATERS, INC. 


(formerly SHAFCO Distributing Corporation) 
1354 BOOK BUILDING 7 DETROIT 26, MICHIGAN 


OverHeand Heaters, inc. 
1354 BOOK BYILOING o DETROIT 26, MICHIGAN 
Please send me complete information and Price Lists on 
SHAFCONAIRE (formerly SHAFCO) OverHead Heaters. 














DON’T DELAY! 
SEND COUPON TODAY! 


You'll get complete details 
and price information on ae 
the “hottest” bet for extra SS 
profits in the present heat- 


ing market. SHAFCO NAIRE 


OverHtan Heaters 
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Have you, yourself, figured out the differ- 
ence in cost between cleanable filters and 
Fiberglas Dust-Stop* replacement-type 
filters? Using your own cost figures, fol- 
low the method shown above. Chances 
are about 4 to 1 that you'll save with 
Fiberglas Dust-Stop Air Filters. 

Why? Because while rising labor costs 4 
have made filter cleaning more expensive, 18 Orig Co 
mass production has lowered the cost of totef 
Dust-Stop filters. In fact, on the basis of mamt, + int) x 
one 40c cleaning every 90 days, cleanable 
filters would have to last up to 14 years 
to match the cost of Dust-Stop Filters re- 
placed at the same intervals ... and you 
get a new filter with each change. 

Check the facts: The “Comparative 
Study” shown below will help you. Send Lae 4 lou Cast)4 vA 
for it today. Owens-Corning Fiberglas Oni ual “ ed if 

[ed % yore cost) 


Corp., Dept. 40-1, Toledo 1, Ohio. 





Whatever your interest in air conditioning, the 
facts, figures and chorts in this study are im- 
portant to you. Write for your free copy today. 


2p Bel te 


DOT nn 


FIBERGLAS INSULATION FOR AIR DUCTS 
Ageless, light in weight, firesafe, moisture resist- won't erode at 6,000 fpm . . . cost less than other 
ant, Fiberglas Duct Insuviations con be quickly insulatione approaching them in thermal efficiency. 
applied . . . have very high acoustica value .. . Write for details. 





*DUST-STOP is the trade-mark of Owens-Corning Fibergles Corp i for 
type oir filters mode of gloss fibers. FIBERGLAS is the trade-mark (Reg. U.S. Pat. Of.) of 
Owens-Corning Fibergias Corporetion for o variety of products made of or with fibers of glass 
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STEELFIN! 


It has everything you want 
in Heavy Duty Heat Surface 


BUILT TO MEET MODERN 
INDUSTRIAL REQUIREMENTS 

FOR CONTINUOUS HEAT SERVICE 

UP TO 150 POUNDS STEAM PRESSURE 


The rugged arc welded construction 
outperforms and outlasts heating 
elements made of thinner non-ferrous 
metols, avoids their expansion- 
contraction faults, yet has the same 
BTU efficiency. 


Originated in 1922, it has an enviable 
record of dependable performance. 


WRITE FOR YOUR COPY OF 
BULLETIN 514, ALSO 492 WHICH 
GIVES ENGINEERING DETAILS. 





THE NEW YORK BLOWER COMPANY 


SALES OFFICES * 32nd STREET and SHIELDS AVENUE « CHICAGC 16 
FACTORY, LAPORTE, INDIANA 
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Oil Burner Primary Controls 


Newly designed primary oil burner control for gun or rotary 
type oil burners. Available for intermittent or constant opera- 
tion. Design includes some new features such as improved 
slip-friction clutch, which makes for trouble-free service. 


One of many in the comprehensive line of White-Rodgers auto- 
matic controls for residential heating. Send for catalog today. 


. WHITE-RODGERS 


HEATING AND 
AIR CONDITIONING 
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Mr. Insulation says 





“We haven’t found a 
substitute yet for the 


right materials, properly 


applied, to make an 
insulation investment 


To be successful an insulation job must be prop- 
erly engineered. In addition, it must have these 
two important ingredients: 


1... THE RIGHT MATERIALS: service con- 
ditions vary greatly in industrial applications. 
That’s why no one insulation can serve as a jack- 
of-all-trades on all jobs. For this reason, Johns- 
Manville uses asbestos and many other selected 
raw materials to produce the most complete line 
of insulations available. These insulations serve 
applications ranging between the extreme tem- 


Johns-Manville 





peratures of 400F below zero to 3000F above. 


2... THE RIGHT APPLICATION: Here again 
Johns-Manville’s long experience in the field of 
insulation can be of value to you. Insulation engi- 
neering advice plus the services of insulation 
contractors trained in Johns-Manville methods of 
correct application are at your call. 


If you are planning an insulation job why not 


put your problem up to insulation P 
headquarters? Write Johns-Manville, 4 NV 


Box 290, New York 16, N. Y. 


wt 
—— INSULATIONS 
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R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 
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When you choose 
R-PaC Vaives, 

you can be sure of 
the same high quality of each 
one—from tiny \%" valves... 
to high-pressure, high-heat 
valves... and giant valves 
for handling huge volumes of 


liquids. 


@ You can get bronze, iron, 
steel—bar stock —iron cocks— 
and cast steel fittings. Two new 
numbers are PRESSURE SEAL 
BONNET and FORGED STEEL 
GATE. More new ones to come. 


@ Call your local R-P&C dis- 
tributor today or write the 
nearest R-P&C district office. 





AXIVANE’ FANS-& 


CLT in FPublie Cuildings 


The compact, vaneaxial design of JOY AXIVANE Fans offers 
you important advantages of quiet, more efficient operation 
and savings on space requirements, installation costs, and 
power consumption. In addition, adjustable blades—a stand- 
ard JOY feature—give you easy flexibility . .. you can make a 
simple on-the-job adjustment to meet new or changed condi- . 
tions with greatest efficiency. @ For any ventilation job, check ' ' 
first with JOY—world’s largest manufacturer of vaneaxial fans. * 
* 
eee 


Write for Bulletin, or 


JOY MANUFACTURING COMPANY 


GENERAL OFFICES: HENRY W. gos BUILDING - PITTSBURGH 22, PA. 


\ 
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HEDRICH-BLESSING STUDIO 


Mah valoe an Traps 


. 


eo. IN CHICAGO’S 
MODERN FLORSHEIM PLANT 


This new plant of the Florsheim Shoe Co. has been described 
as one of Chicago’s recent architectural masterpieces. 
Only the best was good enough for this model 
establishment .. . and that is why Marsh Traps and 
Valves were used throughout. 

The heating system contains a large number of 
Marsh Float and Thermostatic Traps of 
indicated types, and radiation is equipped 
with hundreds of Marsh Packless Radiator 
Valves and Radiator Traps. 

Ask for facts about Marsh 
valves, traps and venting devices 
—time tested equipment, 
preferred by the most 
discriminating heating men. 


ARCHITECT & ENGINEER 
Show, Metz & Dolio, Chicago 


PLUMBING & HEATING 
M. J. Corboy Co., Chicago 


a 





Marsh Packless Valves and 
Radiator Traps are used throughout in 
the Florsheim plant. 


MARSH Tri-Trol . . . heat control in step 
with the weather . . . EFFECTS BIG SAVINGS 


MARSH HEATING EQUIPMENT COMPANY 


Sales offiliate of Jas. P. Marsh Corporation, Dept. T, 
Skokie, 1. 


Marsh No. 12 Float 
and Thermostatic 
Trap — typical of 
mony float and 
thermostatic traps, 
used in the Flor- 
sheim plant, which 
include Marsh No. 8 
and No. 14 Traps. 


More and more owners of multiple occupancy buildings 
— from two apartments up to skyscrapers — are finding 
Marsh Tri-trol the answer to providing maximum comfort 
at minimum fuel cost. Tri-trol is a simple, low cost, easily 
installed regulator that pays its way many times over in 


savings. Ask for details. 


MARSH piv... 
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© ans protection for Reducing 

Valves, Pump Governors, Temperature 
Regulators, Turbines, Pumps, Traps, 
Valves and other equipment against dirt, rust 
and scale is provided at lower cost by LESLIE 
Self-Cleaning Strainers. 


Protection from foreign material increases the life of equip- 
ment and prevents costly down-time. Large free area permits 

cleaning with low pressure loss through the Strainer. 
Sit-Cleaning feature allows cleaning of screen without re- 
moval from strainer body or shutting off operating fluid. 


LESLIE Self-Cleaning Strainers are available in a wide range 
of sizes from 14” to 10”, in cast iron, cast bronze, cast steel, 
carbon moly, chrome molly, and stainless steel, with screwed, 
flanged or socket welding connections for pressures to 1500 
Ibs., temperatures to 1000°F. Screens of filter cloth, fine wire 
mesh or perforated sheet stock in a wide range of materials 
and perforations. Stocked and sold by Industrial Distributors. 


LESLIE “POROMET” Filter 


For superfine cleaning of fluids or protection of equipment 
with small ports, the LESLIE “Poromet” Cartridge Type 
Filter permits separation of particles as small as .001”, 
with no more pressure loss than a pipe bend. In small size 
LESLIE Sirainers the “Poromet” Filter can be used to 
replace a regular screen without change to the Strainer. 


Stop volve connected to 
Strainer blowoff can be 


LESLIE engineering know-how is available to solve your ek en a 
Strainer problems with standard Strainers or specially designed °P°?*"* Coowing tow © 

r 7 operating fluid to cleanse 
units to handle unusual problems. screen. 





Look for LESLIE REGULATORS under “Valves” or “Regulators” in your classified telephone 
directory in the following cities where LESLIE factory trained engineers are located: 
Albeny, N. Y. Cincinnati, Ohio Houston, Texos Mobile, Ale. Rutherford, N. J. 
SEND FOR— Bulletin No. 465 Albuquerque, N. M. Cleveland, Ohie Kenses City, Mo. New Orleans, Le. Selt Loke City, Uteh 
Atlante, Ge. Delles, Texas Kingspert, Tenn. New York, N. Y. Sen Francisco, Cal. 
Orlande, Fie. Seattle, Wash. 


Baltimore, wd. —. Cole. 
les Angeles, Cal. r . 
Texas Des Meines, le. Levisville, Ky. Philadelphia, Pa. 


irmingh 5 it, MA 
ESTABLISHED 1900 —— ee ee Satie Sem Pitbergh, Fe. 


Bridgeport, Conn. El Paso, Texos Miami Springs, Fle. frovttenen’ Rg. 1. Tucsea, Ariz. 
Buffalo, N. Y. G bere, N. C. , Wis. Richmend, Ve. Wilmington, Calif. 
Chicago, Hil. Greenville, $. C. Mi Hi > ye A Youngstown, Ohio 
S\\ Montreal, Que., Con. Terente, Ont., Can. Vancouver, 8.C., Cen. Bruxetles-Forest, Belgium 
237 Grant Avenue, Lyndhurst, New Jersey 


camneammmemay 
er ee PRESSURE REDUCING VALVES ©¢ PRESSURE CONTROLLERS 
FLOATLESS L ait CONTE CONTROLS PUMP\ GOVERNORS ° TAMPERATURE REGULATORS 
SELF CLEANING STRAINERS AIR HORNS ° STEAM WHISTLES 
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ly VALLE with o 


YEN LLG VALVE for EVERY NEED- 


RADIATOR VENTS @© VACUUM @¢ NON-VACUUM 


2A 1A 7OA 40 


Vecuum Valve Nor-Vacuum i Single port, Single port, 
with 6 adjust- A Valve. Six non-vacuum. non-vacuum. 
able Vents. adjustable Meets Fed. Fine valve for 
Hinged Vent Ports. Spec. WW- low priced 
tongue siphon. i V-151. Size « field. Size 
Double Air- i b conn: Ve". : conn: Va" 
locks. Size 

conn: Ye". 


MAIN VENTS © VACUUM e NON-VACUUM 


75-75A 4A 4 peptone 16A 


Non-vocuum. Valves having 
75 for vent- 
ing medium 
size systems, 


Vecuum 
Non-vocuum. \ Non-vocuum. ire Velve for 
For venting For small } venting mains 
oir from small | steam mains. venting oo of small Sa 
754 tor larg- nea Site | i pcualllg ~My wet Decbie Aire 
er systems. chan. %" He : tems, 76A for Locks. Size 
Size conn: 4° lorger sys- ss ’ 
° e mole, V2" fe- + conn: % 
%" male, 2 posed tems. Size mole, V4" fe- 
female. B conn: % 
mele, Vo" fe- 
male. 


VALVES, TRAPS, HOT WATER HEATING SYSTEMS 
VACUUM AND CONDENSATION PUMPS 

SOLD BY LEADING WHOLESALERS 
OF HEATING EQUIPMENT 


HOFFMAN SPECIALTY COMPANY 
1001 York Si., Dept.<S-9 +  Indienepelis 7, ind, 
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WATERPROOF, 
VAPOR- BARRIER 
BACKING 


THICK 
BLANKET OF 
INSULATION 





Mystik DRI-PIPE—the insulation with “self- condensation and dripping, eliminates icing and 


stik”’ edges— goes on fast, saves time and money frosting on refrigeration lines. Also has extensive 


on installation. Ideal for low-temperature appli- other cost-cutting insulation uses—on warm 


cations—on cold water lines, cold air ducts, water lines, warm air ducts and for sound dead- 


refrigeration lines. Holds temperatures, prevents ening. Ask your supplier or... 


WRITE NOW for free sample of MYSTIK Self-Stik DRI-PIPE Insulation 
to Mystik Adhesive Products, 2653 N. Kildare, Chicago 39, Ill. 


MYSTIK CLOTH TAPES - MYSTIK PAPER MASKING TAPES - MYSTIK SPRA-MASK - MYSTIK PROTECTO-MASK - MYSTIK SAND-BLAST 
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American-Stardard 


First im heating..-.first in plumbing 


Seatles Most Moder Bank installs Redilash Boia 


Newest branch is fifth in large state-wide system to be heated by Amenican-Standard equipment 


¥ 
+ 


@ One of the nation’s fastest growing banks is the 
Seattle-First National. And it is one of the most progres- 
sive. Operating a state-wide system of branch offices, 
this great institution now ranks 24th in deposits among 
all banks of the country. 

The attractive building shown above is the fiftieth and 
newest branch to be opened. Known as the Sixth and 
Denny Branch and located in the heart of Seattle’s north- 
ern downtown business district, this modern banking 
building incorporates many unique banking facilities, 
including drive-in banking and a large parking area. 

Another feature which reflects this important bank’s 
sincere interest in the health and comfort of its cus- 
tomers .. . and its own personnel, is the installation of 
two American-Standard Redflash Boilers to insure de- 
pendable and efficient heat and operating economy. Red- 
flash Boilers have also been installed in four other re- 
cently opened branches, 


Redflash boilers provide economical heating 


for your commercial jobs! 


Expertly engineered and sturdily constructed, the Redfi 
Boiler can be installed singly or in battery to provide an abu 
dance of heat for large residences or commercial buildings 
practically any size. Its scientifically proportioned combustiog 
chamber, direct heating surface, and long flue travel for hat 
gases assure highest heat output with the least fuel. The Redflash 
Boiler and other large fired heating 

units in the American-Standard line 

are sold through selected wholesale 

distributors to heating and plumbing 

contractors. 


Easy to Install... 


Redfiash Boilers are shipped in sec- 
tions, so thet even the largest size 

} is easily moved through « door or 
elevator hatch. Can be assembled 
quickly without tearing down walls 
ot shifting heavy equipment. 


Ameri:an Radiator «& Standard Sanitary Corporation, P. O. Box 1226, Pittsburyh 30, Pa, 
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REFRIGERATION UNIT 


©qvipped with 
ALLEN-BRADLEy 
TROUBLE FREE 
MOTOR CONTROLS 





A York Compressor equipped with an Allen-Bradley Bulletin 709 Automatic Starter installed in an 
Atlantic and Pacific Store in Boston. 


Bradley patented silver alloy contacts 


Why are Allen-Bradley starters so 
never need cleaning, filing, or dressing. 


popular for refrigeration and air-condi- 
tioning service? . . . Because they are Dependable overload relays 
trouble free. Only ONE moving part. Allen-Bradley thermal relays are accu- 
No pivots, pins, or bearings to corrode — rate and always dependable . . . even 
or stick . . . no jumpers to break. You after long service. 

etal them . . . and tage Hom! The Allen-Bradley trade-mark stands 


No contact maintenance . . . Allen- for millions of trouble free operations. 


Allen-Bradley Co., 133° $. Second St., Milwaukee 4, Wis. 


A-B Bulletin 709 A-B Special 
Solenoid Starter Refrigeration Control Unit 
Size 1 starter with cover re- Consists of Bulletin 709 solenoid 
moved. Dependable relays pro- starter, Bulletin 636 high pres- 
vide accurate overload protec- sure cutout, Bulletin 837 thermo- 
: tion. Note white interiors and stat with adjustable knob, and 
s ample space for ease of wiring. Bulletin 600 manual switch. 


ALLEN-BRADLEY SOLENOID MOTOR CONTROLS 
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SUPER-SILVERTOPS 


FOR 
THEMSELVES! 


@ Super-Silvertop Steam Traps pay for themselves because 
they are installed and serviced so much faster and easier 
than any other trap. Look how the Super-Silvertop design 
provides for 3 pipe connections in the head so that you 
can easily install the trap as an elbow or straight-in-line. 
This feature, standard on all Super-Silvertops, eliminates 
“jungle” piping that accompanies traps with only 2 pipe 
connections . . . actually saves up to 7 fittings plus 50 
minutes installation time over conventional traps. 


Good preventive maintenance calls for periodic steam 
trap inspection. To inspect any Super-Silvertop, you 
simply loosen and remove the body . . . no pipe fittings 
to disconnect before you can get to the inside of the trap. 
These two features, plus the patented guided bucket that 
eliminates sloppy bucket action and damage, are the 
reasons why more and more plants are standardizing on 
Super-Silvertops. Buy the trap that pays for itself. See 
your local Super-Silvertop distributor about selecting the 
right trap for your requirements. 


FREE tnis ramous super-sivertor BOOK is yours for the 

Co lu (nG asking. Explains bow to select the right steam trap for any instal- 

e ae } lation. Many useful maintenance helps. Write for your copy of 
! “Solving Steam Trap Problems” teday. 


THE V.D. ANDERSON COMPANY 


1949 WEST 96TH STREET . CLEVELAND 2, OHIO 
in Caneda: Bewden Industries, Ltd., Terente 


nn 
SUPER-SILVERTOP sii", 
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Anemostat Air Diffusers 


A glance at either the Type E Anemostat Air Diffuser which fits 
perfectly into acoustic tile ceiling construction, or the Type E-1 which 
is flanged for standard ceiling installations and you'll agree that these 
diffusers lead the beauty parade. Moreover, these outlets give you 

not only the benefits of Anemostat’s superior performance but they 
are a snap to install because the inner assembly does just that—it 
snaps into place. No special tools are required and access to the furred 
space above the ceiling is unnecessary. Just snap out the inner 
assembly and you have the full neck opening to work in. Then fasten 
the outer member to the duct, smap on the equalizing deflector, snap 
the unit together and you’re done. Anemostat Square Air Diffusers are 
easy to look at, easy to assemble and easy to install. They are easy 

to obtain as well. We have Anemostat Square Air Diffusers “on the 
shelf” in sizes to meet every need. 


ANEMOS (AY 


DRAFTLESS Aspirating AIR DIFFUSERS 


ANEMOSTAT CORPORATION OF AMERICA 
10 EAST 39th STREET, NEW YORK 16, N. Y. 
REPRESENTATIVES IN PRINCIPAL CITIES 


“No air conditionin g system is better than its air distribution” 


Note simple construction of 


Snap the Equalizi Deflector 
on the spi 


ac-i27t 
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_ ARMSTRON 


It’s easier to maintain 
ARMSTRONG TRAPS 


Goon preventive maintenance of course calls for periodic 


steam trap inspection. To look inside an Armstrong trap you simply 
remove the cap and lift out the entire mechanism, which is connected 
to it. The body full of boiling water remains in the line and need 
not be handled. 


Only rarely does inspection reveal the need for cleaning or repairing 
an Armstrong trap. The swirling action of the condensate during 
discharge continuously scrubs the trap clean. The hardened chrome 
steel valve and seat stay steam-tight for a long, long time without 
attention. There is no wire drawing. The leverage system is almost 
completely friction-free, will operate hundreds of thousands of times 
without wearing out. 


For trouble-free trap performance there is nothing to compare with 
an Armstrong. Your local Armstrong representative can help you 
select the right size traps for your requirements. Call him. 


ARMSTRONG MACHINE WORKS 
874 Maple Street © Three Rivers, Michigan 


em eee ee ee ee ee 


! 

! THE ARMSTRONG SERVICE 
| GUIDE explains trap maintenance 
| and repair, contains useful trouble 
I shooting tips. Send for your free copy. 
i 
a 
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EY SELDOM 


NEED ATTENTION 


30 


4 


Armstrong trolls on low pressure heat- 
ing systems require far less mainten- 
ance than previous .--Jdohn Deere 
Harvester Woks, East Moline, Illinois. 


“4 to 5 years service without replace- 
ment parts is average on traps drain- 
ing driers. Some traps in service with 
no parts for 7 or 8 years—and one 
for 15 years!"— Weymouth Art Leather 
Co., South Brai , husetts 

' 

| 


~ 


YEARS — NO REPAIRS 





STEAM TRAPS 
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| Sizes: 


REQUEING VALVES 


The “1000” vaive is single seated and its valve makes 
line contact with its seat ring which accounts for its 
tight closing characteristics. The unusually long dic- 
phragm spring insures sensitive pressure control. 


Steam, water, air, oil, etc. flow through this valve in 
a straight line—nothing is in the path of flow to cause 
turbu' 





TURBULENCE 
LIKE THIS 


Eliminated 











YOU GET THIS 
Streamlined 


PATTERN 








ASH STANDARD 
CONTROLS.. 


Write for bulletin 
explains the cost-saving benefits that be- 
gin with iastelietion aad last for yeers. 


lence — therefore, peak flow 
is never a problem. 
The inner vaive is streamlined — 
no back eddies to hinder flow — 
valuable when you want all possi- 
ble fluid to go through the valve 
to meet peak demand. 
Turbulence eliminated by venturi 
approach to the valve seat—it 
means better flow. The inlet pres- 
sure is confined to a small cylin- 
drical chamber, the same being 
advantageous for high pressures. 


"1000" that fully 


A. W. CASH COMPANY! 


DECATUR, 


ILLINOIS 


Cash Standard Type 34 Pressure 
Reducing Valve. For practically 
elt fluids. Hes roller beering, 
else rolier quides thet kill side 
strains and stop packing trouble 
—no lost motion. 


Va" te 12° inclusive. 
Highest initial pressure 800 Ibs.; 
reduced pressure vacuum to 150 
tbs. Bodies: iron, bronze, steel. 
Trim: iron, bronze, stainless 
steel. Ends: screwed, flanged, 
ammonia type, welding type. 


Cosh Standard Type 30-AP Vaive 
gives precise control of fluid 
pressures, through a pilot con- 
nected to the pressure under 
control. For steam, water, air, 
and most fluids. 

Con be a pressure reducing valve 
or a@ back pressure valve de- 
pending on the way the control 
lines ore connected. Pressures 
up to 600 Ibs. Sizes 2" to 12°' 
screwed; 1° to 12° flanged 
ends; wide variety of metels. 


wv 
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CiSHER' 


TYPE 
Kh 


PILOT OPERATED 
CONTROL VALVE 


ACCURATE 


BUILT FOR UNFAILING SERVICE 


Power engineers everywhere have ok’d the 
Fisher Type 92A for steam pressure control! It’s 
an accurate, compact, flexible, sturdy controller, 
designed, built and proved to meet the most ex- 
acting requirements for steam service. 


SINGLE SEATED ¢ TIGHT CLOSURE 


The single seated hard- 
ened stainless steel con- 
struction assures tight 
closure and prevents ex- 
cessive pressure build-up. 
Sizes: 2” to 2” screwed; 
1” to 6” flanged. Reduced 


Fisiier Bulletin C-3 gives full details. 


FISHER GOVERNOR CO. 


pressure ranges 3 to 200 
PSI. Inlet pressure up to 
250 PSI at 450° F. Pilot 
inner valve and seat of 
hardened stainless steel 
to give long life under 
wire drawing conditions 


Write for your copy today. 


FLEXIBLE 


MARSHALLTOWN, IOWA 
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New, Fast-Acting, Automatic 
“SMOKE-FIRE DETECTIVE’ 


For Air Conditioning 


Smoke in your air conditioning spreads fast . . . causes 
panic, spoilage and needless expense .. . now all can be 
avoided by installing a modern, fully approved 
C-O-TWO Automatic Smoke Detecting System. 
Smoke, smoldering and fire are spotted in the in- 
cipient stage anywhere throughout the air conditioning 
ducts, as well as via the return air from air conditioned 
spaces. Four types of smoke detectors and several 
different installation arrangements are available to fit 
your particular needs .. . for small air conditioning 
units, for large air conditioning systems, and whether 
with or without electrostatic precipitators. All 
C-O-TWO Automatic Smoke Detecting Systems func- 


tion by drawing continuous air samples through simple 
piping to a smoke detector. The first trace of smoke sets 
off an alarm, based on an exclusive operating principle 
...no chance of smoke spreading ... the air conditioning 
instantly shuts down, dampers close and fire extinguish- 
ing systems actuate. 

Act now for complete free information and descrip- 
tive literature on this newest contribution to modern 
fire fighting. An expert C-O-TWO Fire Protection En- 
gineer will be glad to help you in planning economical, 
fully approved fire protection facilities without obliga- 
tion. (Special assistance rendered to qualified air con- 
ditioning contractors. ) 


TYPICAL INSTALLATION C-O-TWO AUTOMATIC SMOKE 
DETECTING SYSTEM FOR AIR CONDITIONING DUCTS 


A perforated smoke accumulating pipe 
B smoke accumulating pitot tube 
(alternate) 

pipe line for carrying continuous 

air samples to smoke detector 

smoke detector 

audible alarm 

fresh air intake and duct 


tal 


return air duct 

air cleaning unit 

air fan 

air cooling and heating unit 
supply air duct 

floor level 


—-x<+-xzraQatmo 


C-0-TWO FIRE EQUIPMENT COMPANY 
NEWARK 1 + NEW JERSEY 
Sales and Service in the Principal Cities of United States and Canada 
Affiliated with Pyrene Manufacturing Compe ny 
MANUFACTURERS OF APPROVED FIRE PROTECTION EQUIPMENT 


Squeez-Grip Carbon Dioxide Type Fire Extinguishers * Dry Ch 





| Type Fire Extinguishers * Built-in Smoke and Heat Fire Detecting Systems 


Built-In High Pressure and Low Pressure Carbon Dioxide Type Fire Extinguishing Systems 
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PAPLETE LINE OF 
FOR INDUSTRIAL, 
fAL“AND COMMER- 


THE MO 
UNIT HE 
INSTITU 


wherever iti Cold 


Herman Nelson makes a unit heater for 
every heating purpose, and each is de- 
signed to provide peak performance at 
lowest operating cost. Constant research 
by Herman Nelson design engineers 
maintains a standard of quality that has 
been recognized throughout the years 
by both suppliers and users. 


The functional design and construction 
of all Herman Nelson Unit Heaters 


WEW VERTICAL SHAFT 
PROPELLER-FAN TYPE 
UNIT HEATER 


Orificed radiator tubes assure proper steam 
distribution and eliminate air binding — no 
cold spots. 


Motor has been especially selected for unit 
heater application. 


Motor manufacturer's method of holding the 
motor cushion hub ~ s avoids undue pres- 
sure and distortion the rubber. It also 
provides insulation of motor vibration be- 
tween motor and cabinet. 


HERMAN Nelson 


insures easy installation and minimum 
maintenance. All units operate on either 
steam or hot water. All units are mod- 
ernly styled and attractively finished. 


Durable, rugged, long-lasting materials 
and superior craftsmanship in comstruc- 
tion assure unit heaters that are second 
to none —units that will give years of 
efficient, trouble-free performance for 
any space heating requirement. 


Comes mm 3 models and 30 sizes. Five types of diffusers available. 


Fan with wide face crea of aerodynamic or 
shape pr quieter operation. 


Red brass tubing in radiator provides maxi- 
mum heet transfer and resists corrosion. 


Fins hove holes for tubes, formed with 
flanged es to provide permanent contact 
and fins and proper spacing 





between tu 
between 


Attractive cabinet of heavy sheet steel fin- 
ished in platinum green enamel. 


5. CIAL BUILDINGS 


al shaft propeller- 
type unit heater— 
jally suited to 
ings with high 
Ngs—up to 50 feet. 


BA: ; 
\ rizontal shaft propeller- 
type unit heater— — 

fRp most generally useful ~ 


oa 
d 


il space beaters, 


Gter —fer Sicieneh 
sing of large indus- 
i space. 


De luxe unit heater — 
tbe most versatile prod- 
sof its type, suitable 


rf ir. stores, offices, 


rches, etc. 


Write for free unit 
heater data book. 


Division of AMERICAN AIR FILTER COMPANY, INC. 
MOLINE, ILLINOIS 
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AIR HEATED... 








Burlington, Iowa, Municipal Airport Terminal, heated by an oil-fired Campbell 
8000 Heater. Carswell & Thornquist, Architects and Engineers, Burlington, lowa 


IDEAL FOR PUBLIC BUILDINGS 


Warm air heating for large, multiple room structures is both practical and economical 
when you build your plans around a Campbell 8000 Warm Air Heater. Campbell Heaters 
are designed to fully utilize all the natural advantages of warm air heating; quick heat de- 
livery, positive temperature and humidity control, ventilation, and easy adaptability for 
summer air conditioning. Easy to install — built to give years of satisfactory service. 
Write for complete information. 





SPECIAL UNITS FOR 
DRYING & PROCESSING 


We build direct oil and gas-fired 
units up to 14,000,000 BTUs. 


CAMPBELL HEATING; COMPANY 


P.O. BOX 833 - DES MOINES 4, IOWA 
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wherever 
PRODUCTS CAN BE 


BY THEIR BEARINGS 


BALL BEARING 
UNITS 


A, bearings are designed to eliminate costly 


friction . 


. . but only SEALMASTERS can 


offer the many extra advantages that 


SEALMASTERS’ exclusive combination of 


features gives to your product. 


SEALMASTER users report smoother machine 


operation—with reduced power consump- 


tion and minimum maintenance. The proved, 
all-around eficiency of SEALMASTER Bail 


Bearing Units is the best assurance of long 


life and dependable service under even 


the most difficult conditions. 


Write for a copy of Catalog 845... 


it tells 


the complete SEALMASTER story. 


. PERMANENTLY SEALED 
Felt-lined steel flinger, rotating 
in labyrinth, excludes dirt and 
retains proper amount of lubri- 
cant. 


2. SELF-ALIGNING 

Bearing unit, with seals inde- 
pendent of housing, can align 
itself in any direction without 
seal distortion. 


3. PRE-LUBRICATED 
Before shipment from the Seal- 
Master factory, the bearing 
chamber is filled with proper 
amount of lubricant. 


Cartridge unit 


4. NO HOUSING WEAR 
Patented locking pin and di 
ple prevent rotation of out 
race in housing. This eliminat 
housing wear, permits sha 
alignment and positions unit f 
relubrication. 


5. FLOATING RETAINER ? 
Ball retainer is designed to float 
on ground inner surface of 

er race. Traps lubricant, pi 
vents churning. 


6. HOUSING DESIGN 
SealMaster's cast housings cod 
bine rigid, one-piece consi 
tion with smooth streamli 
appearance. 





Flenge-cartridge vnit 


Toke-up unit 


SEALMASTER BEARINGS 


47 RIDGEWAY AVENUE, AURORA, ILLINOIS 
A DIVISION OF STEPHENS-ADAMSON MFG... COMPANY 


FACTORY REPRESENTATIVES AND DEALERS IN Att PRINCIPAL criries 
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HIGH 


For domestic hot and 
cold water lines you can 
still use copper — 
non-rusting, highly 
resistant to corrosion! 











The use of copper for 
underground service 
lines—another place 
where you need this 
hardy metal—is not 

prohibited by 


government regulations! 








Made from commercially pure copper, Chase that can be snaked behind walls and under 
Copper Water Tube is ideal for hot and cold flooring. 

water lines and underground piping. Fer underppesed lnsieliedions use Type K, soft 
Chase Copper Water Tube, Type L, hard tem- temper, Chase Copper Water Tube. It is 
per, in 20 ft. lengths and solder-joint fittings ductile; can be bent around obstructions; 
are especially adapted for use in new con- moves with the earth until the fill settles. 
struction. For replacing old rusted-out piping, Long lengths up to 100 ft. in coils reduce the 
Chase Copper Water Tube, Type K, soft number of flared fitting connections to a 
temper, comes in long 40 and 60 ft. coils minimum. 


« The Nation's Headquarters for Brass & Copper 
New Yor San Francisca 
Philadetphia Seattie 


Providence 


Rochestert ———(Tsales 
St. Louis -—ificn eaty) 
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the trade m 
and “TUBE-TURN” are applicable 
only to products of TUBE TURNS, INC. 


the engineered way to 
put an end to a pressure problem 


HEN IT COMES to containing pressures—in a header or pressure vessel 
W:: in merely blanking off a line—your safest, surest bet is a TUBE-TURN 
Welding Cap. Formed to 2:1 semi-ellipsoidal contours, it represents the ideal 
pressure-resisting closure for a cylinder. No makeshift capping method can 
approach its bursting strength which is actually far greater than seamless 
tubing of like thickness and grade of steel. 

Another important point: TUBE-TURN Welding Caps are manufactured to 
meet ASME Boiler Code requirements and the chemical-physical standards 

Wise Dept. A? for, tree of ASTM specification A106 for Grade A and Grade B carbon steels. 
Dete on types, sites end me- For welding caps and for all TUBE-TURN Welding Fittings and Flanges, see 
ing Fittings and Flanges. your nearby TUBE TURNS’ Distributor. You'll find one in every principal city. 


"Be sure you see the double tt 


TUBE TURNS, ING. vcstucn’ 


DISTRICT OFFICES: New York « Philadelphia» Pittsburgh «Chicago+ Houston: Tulsa+ San Francisco los Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO... A wholly owned subsidiery of TUBE TURNS, INC. 














on 
tdi. 


Piensa eli 


Here the 18” steam main from the power plant leads to a 
fabricated “Y” connection, then through tunnels to foundry 
and engine shop. One side is stepped down through a 
TUBE-TURN Welding Reducer to a 16” line; the other side 
through another TUBE-TURN Welding Reducer to a 12” line. 
Special “Y” connection was made by cutting and welding 
two 45° Welding Elbows, a job that calls for uniform wall 
thickness and concentricity throughout the fittings—a point 
of pride with TUBE TURNS, INC. 


TUBE TURNS, INC., Dept. A-9 
224 East Broadway, Louisville 1, Kentucky 


Your Name 
Position 

Company 

Nature of Business 
Address 


City 


New Ford Power Plant 
features welded piping 


Power station for Ford Motor Company’s giant new engine plant 
and foundry, now being built in Cleveland; F. A. Fairbrother 
—Geo. H. Miehls, Architect and Engineer; Albert Kahn Associ- 
ates, Consultants. Engine plant will be equipped with the last 
word in automatic machinery—to save production man-hours. 
The designers believe in saving maintenance man-hours too. 
Thus at the power plant, which will supply 360,000 pounds 
of 150-Ib. steam per hour for heating and process, an all- 
welded piping system with TUBE-TURN Welding Fittings and 
Flanges was specified. Welded steam, air, and condensate lines 
are permanent and leakproof. 










gine shop, smaller lines 

ned to carry coolant oil to 
machine tools are also welded. 
Wide range of TUBE-TURN Welding 
Fittings and Flanges—including 
more than 4000 different items — 
simplifies installation job. Leak- 
proof piping will free maintenance 
personnel for other work. 


Despite close quarters in tunnel, 
fabrication goes ahead swiftly. 
Welders and contractors 
TUBE-TURN Welding Fittings be- 
couse they know that dimensions 
are always accurate, thus line-up 
is easy. Welded lines can be fitted 
closely together, will make for a 
neot installation. With no flanges 
te work around, insulation can be 
opplied easily. 


DISTRICT OFFICES 


New York Houston 
Philadelphia Tulsa 
Pittsburgh San Francisco 
Chicago Los Angeles 


“tt” and *TUBE-TURN” Reg. U.S. Pot. Oft. 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 





UNSURPASSED IN EFFICIENCY - ECONOMY + VERSATILITY 


PUA DRY PANEL FILTERS 
—— Feature Pre-formed, Wire-clad Inserts 
mn ane | % 


-oattttlif | ie — 








Cell removed from eit by ienesien — formed Inger is Dis-assembled cell showing = 
oonedy offset handles after re- simple. Sna movable cover, Insert and 
leasing locking cams. cover lifted of. off, yoo ‘lifted out. containing permanent fin teen 


ee pre-formed so that Inserts can be slipped INSTALLATION can be in flat or V-banks, frame¢ 
riveted but individual cells removable in a matte 

of seconds. All standard sizes are available in 2”, 4 

and 8” depths. : 


FOR EVERY DRY PANEL NEED there is 
as" : ' 
Underwriters App roval in bonded glass! Staynew model and medium for maximum efficien 


at minimum cost. 


on or off the permanent fins in seconds! .. . 
wire-clad for complete protection of medium 
and maximum fire resistance! .. . Class I 


FIN CONSTRUCTION provides the greatest pos- 

sible filtering area in available space. Resistance in WRITE FOR BULLETIN DPF 
relation to dust load is less than in panel filters built Representatives in Principal Cities 
on any other principle. 


OPERATING ECONOMY is amazing. The most 
fragile medium can be cleaned repeatedly either by 
vacuum or fluid (dry-cleaning). Insert replacement 
cost is very low. 


STAYNEW DRY PANEL FILTERS are versatile 

. utilizing any medium in sheet form that can be 
crimped. Stock media include wool felt, rayon- 
cotton-wool felt, bonded glass, and Feltex. The latter 
is a surprisingly low cost, highly efficient medium. 


DOLLINGER 
CORPORATION 


9 CENTRE PK., ROCHESTER 3, N. Y. 
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AGAIN, EXPERIENCE MAKES — = CHOICE 


ot 


Knee 


f 


SGOT ety tg ia “I'VE USED HUNDREDS OF 
SAE ROARS JANITROLS FOR MANY YEARS, 
THEY ARE SATISFACTORY IN 
EVERY WAY” 


M. M. ROBINSON, 
Pres. General Houses, Inc. 


Each apartment unit has three levels; basement with 
Janitrol Furnace Inszallation; first floor, ~~ 4 


room, aes eat dinette; second floor, two 
rooms and ba 


36/7 72 allie IN HUNTINGTON GARDENS 
ENJOY  jani *vo | 


NEW Sierras GAS-HEATING 


Over the years in the building and management of 
houses and apartments, General Houses, Inc. has had 
experience with many makes of heating equipment 

. the fact that they now standardize on Janitrol 
speaks for itself. 


This is no isolated case, for in state after state wher- 
ever clean gas heat is available, you'll find Janitrol 
equipment, whether it’s Gravity Furnaces, Winter 
Conditioners or Boilers, delivering dependable heat- 
ing with economy of operation and a minimum 
of service. 


For a single house, project or apartment housing, be 
sure to contact your local authorized Janitrol dealer. 


He can essure you of bettgr heating at no extra cost. 
Janitrol 75,000 Bra/hr Gravity Furnace with Control cover ’ 
removed. Average annual heating bill, paid by t« nant—$72. 


SURFACE COMBUSTION CORPORATION . TOLEDO 1, OHIO 
The complete Janitrol line includes, Winter Conditioners, Gravity end Floor Furnaces, Aftic Units, Unit Heaters, Boilers, Conversion Burners. 
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ERE are the important things to 
bear in mind about GLASFLOSS 

Air Filters. First, they’re available in the 
quantities you need and in all standard 
sizes. Second, they’re easier to handle, 
sell fast and build repeat business. Third, 
there is a higher profit in the GLAS- 


FLOSS line—you make more money. 


The basis for these facts lies in superiority 
of GLASFLOSS itself. It’s the long, fine 
glass fibres that so efficiently filter dust 
and provide greater circulation of clean 
air. There are GLASFLOSS Air Filters to 
fill every need of central heating, ventilat- 
ing and air conditioning. Write today, for 


- complete information. 


Address Department, HPAC-9 


I, 
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Digging fon fact 


ee ON AUTOMATIC 
REGULATING VALVES? 


YOU'LL FIND THESE KLIPFEL BULLETINS 
PRACTICAL, FACTUAL AND USEFUL! 


Klipfel engineers have put a lot of experience and re- 
search into these bulletins to make them useful to you... 
the man who uses or specifies automatic regulating valves. 
Each bulletin covers such points as: the advantages and 
limitations of different valve constructions; selecting the 
proper type valve for given operating conditions; deter- 
mining the most effective and economic size valve for 
the job. 

In short, Klipfel engineers have prepared these bulletins 
to assist you in selecting the type and size valve best 
suited to your needs, 

Write Dept. C-9 for any bulletins you wish. We'll gladly 
send them to you. 


KLIPFEL REDUCING VALVES 

for steam, air and water ...in lever 
and weight, air loaded, pilot control 
and spring loaded types; descrip- 
tions, illustrations and complete 
selection data in Bulletin 148. 


KLIPFEL FLOAT VALVES 

Single and doubie seated types with direct action or 
pilot control for remote location. Types shown in- 
clude quick-acting valves; all are available in angle 
and globe patterns. Bulletin 349. i 


KLIPFEL THERMOSTATIC VALVES 

vapor pressure operated valves with spring 
or weight and lever loading. Valves are ball 
type, balanced cup and disc or balanced in- 
ner valves. Min. temp. 80°. Max. temp. 250°. 
Range limit of any instrument 40°. Full 


Data in Bulletin 449. 


KLIPFEL BACK PRESSURE AND RELIEF VALVES 
for control of air, steam and water pressures at 
the valve inlet in various types for practically any 
service. Bulletin 648 gives complete details in- 
cluding dimensions and capacities. 


VALVES INCORPORATED 


DIVISION OF HAMILTON - THOMAS CORPORATION, HAMILTON, OHIO 
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Standard is always 


first with the finest 


eee2e220868 322443024086 


here it is... 
the floor register everyone wants! 





Overall of Overall of 


Louvre Box Face Cems 


Duct opening 





2%" x 1354" | 344" x 15%” 80% 




















THE NEW, IMPROVED 
multiple valve 
REGISTER 


Has Horizontal Multiple Valve Louvres, and 
344” turned down edge for flush sidewall in- 
stallation. The attached sponge rubber gaskets 
are an extra feature that prevents escape of air 
and chipping of wall surface. The Louvres are 
adjustable so that the flow of air may be directed 
either downward, straight forward, upward, or to 
complete shut-off. 


write now! 
i 


No cost 


or obligation to you 


Standard Stamping and Perforating (Co. 


3151 West 49th Place—Chicago 32, Illinois 
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STANDARD’S NEW 
PERIMETER FLOOR REGISTER 


with Standard’s exclusive 


Dialamatic Control 


Standard’s new. exclusive dialamatic control 
gives you POSITIVE HEAT CONTROL. The 
set screw arrangement means easy balancing, 
trouble-free operation! 


SPECIFICATIONS 


The blades of model PH-142 are fabricated of 
16 gauge steel, the blades are set in a fixed-fan 
angle degree for even deflection. The Frame 
is of one piece, 18 gauge steel construction. 
The Louvre box fabricated of 16 gauge steel. 
Packed one to a box, and 20 to a master car- 
ton. Comes handsomely finished in gleaming, 
durable metallic-lustre finish. 





Write now 
for Standard’s 
Free Pocket 


Catalogue 


MODEL NO. 331 


Metallic Finish standard 
finish on this style 


Gentlemen: Please send me your new pocket cata- 
logue at no cost to me. 


qa 
® NAME 
a 
a 
e% 
& 


ADDRESS city ZONE STATE 2 
COMPANY NAME 


— & 
SSSR Ree 
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Construction Goes Under CMP 


All construction activity goes under the Controlled Materials Plan 


beginning with the 


fourth quarter of 1951. 


The NPA has is- 


sued this explanatory information in question and answer form 


Why was a change made in construction 
controls by the new orders of the National 
Production Authority, which were an- 
nounced August 3? 


When NPA adopted the Controlled Ma- 
terials Plan, or CMP, the Ist of July, it 
was necessary to key in all limitations on 
construction with the quantities of con- 
trolled materials (steel, copper and alumi- 
num) that were available and were needed 
in construction. It is only by limiting the 
use of controlled materials in construction 
that there will be adequate quantities of 
steel, copper and aluminum for the defense 
and defense supporting programs as well 
as for the types and phases of construction 
that must take place. This new order pro- 
vides for the availability and use of those 
materials in construction commencing with 
the fourth quarter of 1951 and succeeding 
quarters. 


Can a general statement be given of what 
this order does and how it works? 


Generaily, there has been something of a 


relaxation of controls. It ties in the con- 
tinuation and commencement of construc- 
tion during the fourth quarter with the 
availability and use of the controlled mate- 
rials. If construction can be commenced 
and finished without the use of steel, cop- 
per and aluminum, no control of any kind 
is imposed and no type of authorization is 
required. If the construction, depending 
upon its type, will require for its comple- 
tion only certain small quantities of con- 
trolled materials as specified in the order, 
the owner or his representative, except in 
the instance of recreational, entertainment 
or amusement construction, is permitted 
to proceed, and by self-authorization he 
may procure his requirements of those 
specified limited quantities of controlled 
materials, and no form of application or 
authority concerning the construction is 
required. Where, to complete the con- 
struction, he shall require during the 
fourth quarter and subsequent calendar 
quarters more than the specified limited 
quantities of controlled materials for which 
he can self-authorize, then an authorized 


GUIDE FOR SMALL USERS — Types of construction and quantities (pounds) 


of controlled materials for which the self 


-authorization procedure may be used 





Type of construction 


Carbon 
stec! ex 
cluding 
struc 
tural 
steel 


Copper 
Alloy 
steel and 
stainless 
steel 


Struc 
tural 
steel 


Alumi 


alloys num 





Industrial plants, factories or facilities, per project, per 
calendar quarter ae 

Residential structures (using steel pipe water distribu- 
tion systems) containing one dwelling unit, per 
structure ? ; ‘ 

Residential structures (using copper 
tion systems) containing one 
structure * 

Residential structures 
tion systems) containing 
structure? .. : os 

Residential structures (using copper pipe water distribu 
tion systems) containing two 
structure? .. ; 

Residential structures (using steel pipe water distribu 
tion systems) containing three dwelling units, per 
structure * ; , ; 

Residential structures (using copper pipe water distribu 
tion systems) containing three dwelling units, per 
Lee ; 

Residential structures (using steel pipe water distribu 
tion systems) containing four dwelling units, per 
structure? .. Rb eamennue 34 ees 6 ; 

Residential structures (using copper pipe water distribu- 
tion systems) containing four dwelling units, per 
structure? ... & 44 6H) naeeees : . 

All other types of buildings, structures, or projects, ex- 
cept those listed in Tabie I of NPA Order M-4A and 
multi-unit residential structures, per project, per cal 
endar quarter 

Buildings, structures. or projects of the types listed in 
Table I of NPA Order M-4A .. P ; 

Multi-unit residential structures 


ipe water distribu 
dwelling unit, per 


ipe water distribu 


(using steel 
dwelling units, per 


two 


dwelling units, per 


(@) @) 1,000 


None None None 


None None None 


None None None 


None None None 


None None None 


None None None 


None None None 


None None None 


None 


None 
None 


(@) (*) None 200 
None 
None 


None 
None 


None 


None 
J None 


None 





125 tons of carbon and alloy steel including struc 
alloy steel and no stainless steel). 


tural steel (not to include more than 21% tons of 


2 Only one-half the quantities permitted under the self-authorization procedure may be used for an 


addition, extension, or alteration to or of an existi 
residential structure 


2 tons of carbon steel, including structural steel 
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ng residential structure other than a multi-unit 


construction schedule and a related allot- 
ment of controlled materials must be ap- 
plied for and received before any individ- 
ual may commence his construction. If 
the construction has already started and 
controlled materials will be required dur- 
ing the fourth quarter of 1951 and subse- 
quent calendar quarters, an authorization 
to continue the construction and a related 
allotment must be applied for and re- 
ceived by the owner or his representative 
if the quantities so needed are in excess 
of the limited quantities which he may 
procure by his self-authorization per cal- 
endar quarter. In addition, there is a pro- 
hibition on the use of copper and alumi- 
num for decorative purposes in construc- 
tion, and a prohibition against the use of 
aluminum for any construction other than 
industrial. However, that prohibition does 
not extend to the use of Class B products 
which are made from aluminum, such as 
aluminum screens, doors and so on. In 
addition, the order prohibits the use of 
copper to be fabricated, adapted or fitted 
on the site of the construction for certain 
specified purposes—such as cornices, down- 
spouts and gutters. 


It has been indicated that there is a differ- 
ent situation for recreational, entertainment 
What is the 


or amusement construction. 
rule there? 


If an individual wishes to build a rec- 
reational, entertainment or amusement 
project of any type listed in the order, 
he may do so without getting an authoriza- 
tion or an allotment of controlled mate- 
rials if he will use in the completion of 
the construction of such a project (if he 
can find it) not more than 2 tons of car- 
bon steel, 200 lb of copper, and no alumi- 
num, alloy steel or stainless steel. Such 
an individual will not be granted an allot- 
ment of controlled materials unless he can 
prove a hardship or unless the construc- 
tion of such a type is required in connec- 
tion with the defense effort. Such an in- 
dividual cannot self-authorize his procure- 
ment of any controlled materials for that 
type of construction. 


What is the situation about a man who 
wishes to build a store, a warehouse or 
an office building? What does he do? 


If, for the completion of his project, 
such an individual will not, in any quarter, 
need more than 2 tons of steel, and 200 
lb of copper, (and no aluminum), he may 
g« ahead with his construction and pro- 
cure those quantities by his own self- 
authorization. He requires no authoriza- 
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The self-authorization procedure 
means that the contractor places on 
his delivery order the certification, 
“Certified under CMP Regulation 
No. 6,” together with one of the 
following allotment symbols, depend- 
ing upon the type of construction 
project involved: 

U-6 for industrial plants, factories 
or facilities. 

U-7 for residential structures other 
than apartment buildings. 

J-8 for all other types of build- 
ings, structures or projects except 
for apartment buildings and recrea- 
tional facilities. 











tion from NPA or anyone else. However, 
if, in any quarter, he requires more than 
those quantities which have been specified, 
he must file an application on NPA CMP 
Form 4C and make an application for an 
authorized construction schedule and an 
allotment of the quantities of materials 
which he needs for his construction. 


How about a man who wishes to build an 
industrial building or factory? What is 
the rule concerning him? 


If such a man will not use in his con- 
struction more than 25 tons of steel, of 
specified types, 2000 Ib of copper, and 
1000 Ib of aluminum during a quarter, he 
may proceed with his construction and by 
self-authorization, procure up to those 
specified quantities of controlled materials. 
If he needs in his construction, in any 
quarter, more than those quantities of ma- 
terials, he must file an application on CMP 
Form 4C and receive an authorized con- 
struction schedule and a related allotment. 


What is the story about housing construc- 
tion? 


Housing is a slightly different situation. 
A distinction is made between 1-, 2-, 3-, 
and 4family houses and the so-called 
multiple-unit housing, which is designed 
for more than four families. For the 
commencement of the construction of a 
multiple-unit housing project, one must 
file a 4C application and obtain an autho- 
rized construction schedule and a related 
allotment before he can commence. In 
1-, 2-, 3-, and 4family houses, an individ- 
ual may build and self-authorize his pro- 
curement of controlled materials, without 
any other action, where his use of con- 
trolled materials in that house will not 
exceed certain specified quantities. For 
a l-family house he may self-authorize for 
1800 Ib of steel, and 35 lb of copper, if 
he is to have steel piping in the house. 
However, if he is to have copper piping 
in the house, the quantities for which he 
may self-authorize are 1450 lb of steel, 
and 160 lb of copper. The quantities pro- 
vided for in 2-, 3-, and 4-unit houses are 
varying, but are substantially in the same 
proportion. If tke use of controlled mate- 
rials in any such residential construction 
will exceed those specified quantities, the 
owner or his representative must file a 
Form 4C and ask for an authorized con- 


struction schedule and a related allotment 
of controlled materials, When a multi- 
unit residential structure has been com- 
menced prior to October 1, 1951, its con- 
struction may be continued without an 
authorization if, for the completion of such 
a building, not more than certain specified 
quantities of controlled materials will be 
required. If greater quantities are re- 
quired, an application for an authorization 


must be filed. 


How about other types of construction 
which are underway and one needs these 
controlled materials in the fourth quarter 
and other subsequent quarters? What does 
one do? 


He is in exactly the same situation as 
the man who is going to commence con- 
struction. He may self-authorize procure- 
ment of those limited quantities of con- 
trolled materials, depending upon the na- 
ture of the structure. If he needs more 
than those limited quantities in any quar- 
ter, he must file an application on Form 
4C and receive an authorization to con- 
tinue his construction and an allotment for 
the quantities in excess of those for which 
he can self-authorize. If he is not granted 
an authorization to continue and a related 
allotment for that quarter, he cannot con- 
tinue with his construction during that 
quarter, for he cannot procure those ma- 
terials from any other source. 


Where do people file these various applica- 
tions and secure authorized construction 


schedules and related allotments? 


Examination of the new order will show 
that NPA has delegated to certain agencies 
of the government responsibilities for con- 
struction in their various fields of activi- 
ties. For example, school and educational 
and hospital construction is under the 
control of the Federal Security Agency, 
and all applications should be filed with 
that agency, and that agency will be able 
to grant a construction schedule and a 
related allotment for that type of construc- 
tion up to the extent of the quantity of con- 
trolled materials which have been assigned 
to that agency for that purpose. All hous- 
ing construction goes to the appropriate 
field or Washington office of the housing 
authorities, as is indicated in the schedule 
to the order. Veterans Administration 
construction goes to the VA, and so on, 
as it is specifically set forth in the order. 
General commercial construction—includ- 
ing stores, office buildings, warehouses and 
all other types of construction which have 
not been delegated to other agencies 
goes to the Facilities Bureau of NPA, 
Washington, D. C. The applications in 
that field will be processed there, and 
authorized construction schedules and re- 
lated allotments which are to be issued 
will be made by NPA. 


What are the prospects for new construc- 
tion in the fourth quarter of 1951? 


The needs of the military and the various 
demands of the defense-supporting pro- 
grams are so exceedingly greet that the 
quantities of controlled materials, especial- 
ly structural steel, are greatly limited. Very 
little if any new construction in the com- 
mercial field can expect to receive allot- 
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ments of controlled materials in the fourth 
quarter. It is not certain that there will 
be adequate quantities of controlled mate- 
rials, for delivery in the fourth quarter, 
to take care of construction which has al- 
ready commenced, although it is hoped 
that there will be. 


Is it anticipated that the situation will be 
better during 1952? 


It is hoped that the situation will im- 
prove, but frankly, much change is not ex- 
pected until after the first quarter of 1952. 


What forms are used in filing applications 
for construction? 


Form 4C will be filed on all general 
types of construction except where the 
order specifically makes other provisions, 
which are very few instances. If an in- 
dividual wishes to build the type of con- 
struction classed as recreational, entertain- 
ment or amusement and requests an autho- 
rized construction schedule and a related 
allotment for such construction, on the 
ground of hardship or on the ground that 
the prohibition of such construction does 
not further the defense effort, he files NPA 
Form 24A and also Form 4C. If an in- 
dividual wishes to make application for an 
adjustment or exception from the prohibi- 
tion on the use of copper and aluminum, _ 
he will also file on Form 24A. The order 
presently reads [August 3] that all such 
applications requesting permission to usé 
copper and aluminum in construction mus 
be filed with the National Productio 
Authority. However, an amendment wil 
be issued to provide that such an applica 
tion will be filed with the appropriat 
agency having responsibility for that pa 
ticular type of construction—such, as i 
housing, to the Housing and Home Financ 
Agency, in Washington. f 


Where does an individual get the nec essary 
forms? : 


The forms may be procured at any rn 
gional or district office of the Departme 
of Commerce. 





The following NPA regulations 
directly affect construction: 

1) Order M-4A has replaced M-4 
as the basic construction order. 

2) CMP Regulation 6 explains 
the method of acquiring an autho- 
rized construction schedule and an 
allotment of controlled materials. 

3) Direction 1 to CMP Regula- 
tion 6 explains how self-authoriza- 
tion for small amounts of materials 
works. 

4) NPA Order M-74 restricts the 
use of copper in the manufacture 
of certain items for construction 
purposes. 

5) NPA order M-50 concerns con- 
struction of electric power facilities. 

6) NPA order M-46B concerns 
construction of petroleum facilities. 

7) \NPA order M-77 concerns the 
construction of communications fa- 
cilities. 














vari-vac differential heating 


Cuts uel costs up to 40% 


Norman FP. Beatty Memorial Hospital, Westville, Ind. Architect: Boyd E. Phelps, Inc., Michigan City, Ind. 
Heating Contractor: Robert Gordon Co., Chicago, Lil. 


St. Thomas High School, Houston, Tex. Architect & Consulting Engineer: Maurice J. Sullivan, Houston, Tex. 


provides precision temperature control for 
every type-every size-building | — ... . 


- = id ath 
Substantial Savings in Fuel Costs are assured with Dunham =S ridin og eee 


Vari-Vac* Differential Heating Systems. That’s because outside 
weather and inside temperatures automatically control steam 
consumption. No more steam is ever used than is necessary. . 

Dunham Vari-Vac economizes with a “continuous” flow of ae 4 Convenience of cen- 
sub-atmospheric steam at variable pressures and temperatures. In in, Sop 
severe weather, Vari-Vac uses steam as “hot” as 218° F. In mild 
weather, smaller quantities of steam as “cool” as 135° F. are 
expanded to meet comfort needs. 








A i Cc 





Sized to Suit Your Needs...in New or Existing Buildings. tion for heat loss. 
Seven different systems are available, depending on the degree 
of control desired. Whichever system you install — whether a 
simple, manually operated Basic Job or a fully automatic Heat supply and 
Supreme Installation — your customer is sure to enjoy maximum demand perfectly 
fuel economy and comfort... regardless of the size, type, age ReUnee: 

or location of his building. 


*Variable Vacuum 
Send for Free Booklet 
A 2101-2. Tells all you 

C. A. DUNHAM COMPANY [| “its: 
400 W. Madison Street, Chicago 6, Illinois weet ter doag it 

In Conada: C. A. Dunham Co.,Ltd., Toronto * In England: C. A. Dunham Co., Led., London may be ittted exactly to 
Fin-Vector Radiati: * B b d Radiati * ¢ * Vecuum Pumps your customers’ needs. 
Condensation Pumps * Horizontal and Vertical Discharge Heaters * Traps * Valves Write for your copy. 
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BRUNNER REFRIGERATION helps you serve better 


SINCE 19 


Maybe we can help if 
you are having trouble 
finding the units you need! 


With 69 different models, types and capacities of 
refrigeration condensing units being built on reg- 
ular production schedules in the Brunner plants, 
you have more assurance of getting exactly what 
you need, and when you need it, without wasting 
time hunting. 

What's more, we offer you the help of experienced 
factory field men backed by an able engineering 


staff who have encountered and answered just about 
every kind of refrigeration or air conditioning 
problem imaginable. 

With so much to offer folks engaged in the com- 
mercial refrigeration business, it just doesn’t make 
sense to deprive yourself of the advantages that 
come with recommending and installing Brunner’s 
as a regular habit. 


BRUNNER MANUFACTURING COMPANY, UTICA 1, N. Y., U.S. A. 


As a business man you should talk to a Brunner factory sales ong ineer. It costs nothing to listen, and you may dis- 
cover that you have been missing a good bet. Your name and a davon written on the margin of this ad and mailed 


to us at Utica is all that is necessary. 
. iNCE 1 NI 
my PR iy 


AIR CONDITIONING 


Self Contained Units in 4 sizes: 3-5-7 and:10 HP. 
Remote Installation Types from 3 to 75 HP. 


REFRIGERATION 
CONDENSING UNITS 


..@ size and type 
for every purpose 


AIR AND WATER 

COOLED MODELS 

Ve HP. to 75 HP. 
a 
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Among the thousands of Jenkins Valves on plant pipe- 
lines are these, where the identifying “highway yellow” point 
for “Caterpillar” machines is prepared. Over 300 valves 
are used for flow control in each of several paint mixing units, 


Another of America’s 
vital plants equipped 
for lasting efficiency 
with 


JENKINS 
VALVES 


They’re working around the clock 
these days at Caterpillar Tractor Co., 
Peoria, Ill.—one of the largest pro- 
ducers of earth- -moving equipment and diesel engines. The 
big yellow “Caterpillar” machines are urgently needed— 
both for Defense and for essential civilian construction. 


Future-minded planning of this modern industrial plant 
helps keep production moving. All operating equipment, 
for example, was selected on the basis of performance and 
long service life. The engine factory (above), like woven | 
building of Caterpillar Tractor Co., is equipped wi 
Jenkins Valves. 


Today, Jenkins is bending every effort to meet the 
Nation’s need for valves. It’s a big order. The men respon- 
sible for the defense production program know that valves 
are vital to plants readying the countr y for any emergency. 
And leading architects, engineers, and contractors rely on 
Jenkins for peak operating efficiency and economy. 


For they know Jenkins builds extra endurance into valves 
—proved by low upkeep cost records in every type of 
service. Yet, despite this extra value, you pay no more for 
Jenkins Valves. For new installations, for all replacements, 
let the Jenkins Diamond be your guide to lasting valve econ- 
omy. Jenkins Bros., 100 Park Ave., New York 17; Jenkins 
Bros., Ltd., Montreal. 


Sold through leading Industrial Distributors everywhere. 
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EQUIPMENT DEVELOPMENTS... 


For your convenience in obtaining more information about any of this equip- 


ment, see coupon on this page. 


to your Directory Section which you received in your January 


Add the new products and companies listed here 


1951 Heating, 


Piping & Air Conditioning and thus keep your records of sources of supply 


up to date throughout the year. 


in Directory Section; double asterisk, 


Temperature Regulator 

HPAC 1—The improved, expansion type “Accritem” 
regulator, used to maintain liquids or air at desired tem- 
peratures by controlling pneumatic or water operated 
diaphragm valves or dampers, is offered by The Powers 
Regulator Co., 3501 Oakton St., Skokie, Ill. The regulator 
can be used with instantaneous water heaters, heat ex- 
changers, large capacity water storage heaters, jacket 
water for air compressors, and in similar applications. 
Temperature ranges are 50 to 250 F (standard dial cali; 
bration) and 150 to 350 F. The sensitivity is adjustable 
between the limits of 14 and 214 lb per 1 degree change. 
The regulator requires water or compressed air at 15 to 
20 Ib pressure. It is mounted with the thermostatic bulb 


at the point where temperature is to be controlled. 


Regulator Condensate Return 


Condensate Return Unit 
HPAC 2—The new type SM-S 
condensate return unit, which can be completely buried 
in concrete, is now offered by American Hydrovac, Inc., 
290 Scholes St., Brooklyn 6, N.Y. Requiring 16 in. x 
16 in. of floor space, it is rated at 500 to 8000 sq ft EDR. 
Pump capacity is 14 gpm and receiver capacity is 11 gal. 
The 14 hp motor, which has overload protection, operates 
on a single phase, 60 cycle current (115 or 230 volts) and 
at 3450 rpm. The pump is the bronze fitted, centrifugal, 
submerged design type with enclosed bronze impeller. 


“Spacemiser” cast iron 


Hopper Model Stoker 

HPAC 3—The “Deluxe Commercial” hopper model 
stokers of Iron Fireman Mfg. Co., 3170 W. 106th St., Cleve- 
land, have been refined to permit easier filling of hoppers 
and to avoid interference with boiler flue cleaning doors. 
The hoppers are shorter in height and are now fully open 
and sloping on the top. They are available in two sizes 
designed for use in warm air, steam or hot water systems 
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Single asterisk indicates equipment not listed 
equipment and manufacturer not listed. 


and industrial applications. In these units a metering 
type worm takes the coal from the hopper to the fire in 
an unpacked condition, allowing penetration of air 
through the fuel bed. The coal burns in an air cooled 
hearth from which fused residue is easily removed. The 
air required for combustion is supplied by a quiet fan and 
is automatically regulated to maintain a constant, pre- 
determined air delivery. 


Stoker Ventilator 


Ventilator for School Auditoriums 

HPAC 4—A new 
by The Trane Co., 
ume heating and ventilating requirements of school audi 
toriums and gymnasiums. Available in three models fom 


“Volume Ventilator” 
La Crosse, Wis., to meet the high vol& 


is being offere 





wall, ceiling and floor installation, the ventilator can : 
1 


FOR YOUR CONVENIENCE 


bem Piping & Air Conditionin, 
6 N. Michigan Ave., Chicago 2, iit 


(9-51 


Please ask the manufacturers to send me more informat 
about ~~ bon ee mentioned under the following referenc 
and Recent Trade Literatu: 


(Circle sik HPAC number in which you are interested) 
3 4 6 7 x 10 





13 16 17 18 20 
26 27 28 102 
108 109 110 
in 


Zone 











troduce, filter, heat and distribute up to 13,500 cfm of out- 
side air, the manufacturer states. The company’s non- 
freeze steam heating coils are standard, and a variety of 
mixing boxes, wall intake boxes, etc. are offered as option- 
al equipment. 


Rotary Pressure Joint 

HPAC 5—The self supporting type S joints of Johnson 
Corp., Three Rivers, Mich., are now available in heavy 
duty construction suitable for operating pressures up to 
250 lb. This type of joint was developed for service on 
machines where considerable lateral 
movement of rolls is encountered. The joints are availa- 
ble in sizes of from 34 to 3 in., and for through-flow 
(illustrated) or siphon pipe service. 

The rotating member consists of a nipple (A) which 
The nipple collar (C) 


such as calenders, 


is connected to the roll or drum. 
rotates against a carbon graphite seal ring (B) which is 
forced against the collar when pressure fills the housing. 
A carbon graphite guide (D) supports the joint. The 
spring (E) is for initial seating only. 


Above 


Joint 
Right: Control 


Liquid Level Control 

HPAC 6—A new single stage liquid level control, model 
26, designed for low pressures (up to 25 lb) has been de- 
veloped by Magnetrol Inc., 2110 S. Marshall Blvd., Chi- 
cago 23. The same magnetic principle used in all the 
company’s controls is employed in the new model. Op- 
eration involves two moving elements, the switch mechan- 
ism and the float assembly. Positive switching action is 
performed by a mercury type single pole, double throw 
controls the fuel and the alarm circuits 

The control is 934 in. high and 4 in. in 
conduit ) 


switch which 

simultaneously. 
diameter. The conduit connection 
rotates through 270 deg. If desired, a water gage set can 


be mounted to become an integral part of the control. 


(for 1% in. 


Vapor Purifier 

HPAC 7*—The first in a new line of purifiers has been 
developed by V. D. 1935 W. 96th St., 
Cleveland 2. This “Hi-ef” vapor purifier is of the internal 


Anderson Co.., 


type and is designed for used inside steam drums, flash 


tanks, evaporators, packed towers, etc. The units are 
guaranteed by the company to deliver vapor with 1.0 ppm 
or less of total solids. The new design eliminates the need 
for baffling in boilers and drums. 
vapor enters the top of the purifier as far away from the 


liquid level as possible, passing downward in a rotary 


The entrainment laden 


motion. Centrifugal force removes most of the entrain- 
ment, which is discharged below the liquid level. 
The purifiers are available in a wide range of sizes in 


The 


fabricated steel, stainless steels and other alloys. 


212 


4 in. through 10 in. sizes are designed to pass through 
standard 10 in. x 16 in. and 11 in. x 15 in. elliptical 
manholes; the 12 in. through 36 in. sizes are for standard 
round manholes. Larger sizes of 39 in. to 72 in. also are 
furnished. 


Wrench 


Purifier 


Open End Ratchet Wrench 

HPAC 8** 
Appliance Co., 10321 Anza Ing., Los Angeles, is now com- 
mercially available. It has 64 socket sizes, and will do the 
work of open end, crescent, box, socket, ratchet and crow- 


The open end ratchet wrench of Tubing 


foot wrenches, the manufacturer states. It can be used with 
a torque handle for torque rated fittings. The open end 
allows the wrench head and socket to fit on tubing and 


down on the fittings. 


Multi-Zone Conditioners 

HPAC 9—The new line of “Multi-Zone” air condition- 
ing units of Marlo Coil Co., 6135 Manchester Ave., St. 
Louis 10, has been designed for those applications where 
one unit must serve two or more zones. Identified as 
Model CMZ, eight different sizes provide from 4.5 to 
28.0 sq ft of coil face area, with a total air volume range 
of from 1500 to 17,000 cfm which can be divided into 
two to six zones. 

Units are designed to provide ventilation, humidifica- 
tion, winter heating, air filtering, summer cooling, and 
dehumidifying. Each unit has its own thermostatically 
controlled dampers to modulate the flow of warm or cool 
air. The units can also be furnished with one coil only, 


to provide cooling or heating functions singly. 


Above 


Conditioner 


Right: Motor 


Vertical Motors 

HPAC 10—Small and Medium Motor Div.., 
Electric Co., Schenectady, N.Y., has added new 
solid shaft capacitor motors in ratings of from 
hp to the company’s line of “Tri-Clad” integral horse- 
Principal appli- 


General 
vertical, 
3 5 

4 too 


power, single phase, capacitor motors. 
cation of the new motors is on jet pumps and other as- 
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How to Prevent Wet Concrete Floors 


“'High-heat capacity floors have a further undesirable feature in climates having abnormally 
high humidities, particularly in the summer. The concrete in contact with the ground is relatively 
cool, and frequently moisture condenses on the floor surface, damaging floor coverings. 


“When the slab is insulated from the ground, its surface tends to follow air temperatures 
much more closely and is seldom below the temperature at which condensation begins to take place.” 


From “Progressive Architecture” research report: “Insulation for Concrete Floor Slabs on Grade.” 


rs, following nature’s law that heat travels 


Warmth in walls and ceilings flows to cold uninsulated floo 
The rate of radiation and ao is 


from warm to cold, in any direction, in conduction and radiation. 
erever 


over 90%. Furniture, even people, radiate heat to the colder floor, 


they touch its colder surface. 


and also conduct heat down w 





The warmth absorbed by the floor 
flows down by conduction through solids 
to its colder under surface which radi- 
ates the heat wastefully to the ground 
at a rate exceeding 90%. 


Multiple sheets of accordion alumi- 
num underneath the floor reflect back 
97% of radiation. The air spaces re- 
strict heat flow by conduction to 5%. 
There is no such thing as convection 
downward. With practically no heat loss, 
the concrete “tends to follow air tem- 
peratures” and remains above dew-point. 





Moreover, multiple accordion alumi- 
num has zero vapor permeability. It 
remains permanently in place, is cheap- 
ly installed without the need of expen- 
sive support, and does not tear where 
stapled because it weighs but 1 oz. to the 
sq. ft. and is moisture-proof and non- 
condensation-forming. 


INFRA THERMAL FACTORS, DOWNHEAT 


Type 6 C044 R22.72 = 9” Dry rockwool 

Type 4 C065 R15.38 — 6” Dry rockwoo! 

Type 4 Jr.* €.097 R10.30 = 414,” Dry rockwool 
*in 1” space. 


INFRA INSULATION, INC. 
10 Murray Street, New York, N. Ve 
Phone: CO 7-3833 





Infra Insulation, Inc., 10 Murray St., N. Y., N. Y. 


Please send FREE “Simplified Physics of Vapor and @™ 
Thermal Insulation,” new summer 1951 edition. 








Name 











Firm 


(CD Send Prices of Infra Insulations 
( Send Sample Dept. (H-9) 
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TECHNIQUE FOR INSULATING CONCRETE FLOORS 


Installed over rolled gravel (A), f 
1 lo ; 
over appropriate 4", 5", 6", etc. hth 

Ie > ype on hangars, etc 
n 16” centers make appro t 

ae joists (B), 3x3", 4x3" 44S" pg 
tne’ concrete joists (3) After concrete sets semi- 
ard, (4) nail wood lattice or furring strips (C) 
: ere o = joists and (6) staple Infra 

ion o them (7 th ™ 
—~ of concrete vy a <A 
ver concrete joists place asphalt- - 
backed welded wire mesh (E) (3°x3", or O88" 
re 6 Foon ), paper facing down, mesh facing up. 
) Ap at least 6" (F). (10) Mop lap with water- 
seorveng to prevent concrete while liquid from 
eaking through. (11) Now lay down a plain 
welded wire mesh (G) 6x6", No. 10 gauge, no 
weed brag (12) Pour concrete (H) to desired 

SS. Ue pouring c t i 

mesh with hooks a few —— a nee-eee 


NOTE: It is advisable to drive the nails 


th 
furring strips before applying them to the co meee ON 


nerete joists. 


From ‘Simpli- 
fied Physics of 


Vapor & Thermal 


Insulation.” 
1951 Edition 














semblies fer supplying water. Normally furnished as 
part of the complete pumps, they are suitable for outdoor 
operation where climatic conditions are not severe. The 
standardized base dimensions are the same as those for 
polyphase motors of the same size, permitting interchange 
without modification of the mounting. 


Solenoid Contactor 

HPAC 11—The new bulletin 4458 size O (15 amp) a-c 
solenoid contactor of Ward Leonard Electric Co., Mt. 
Vernon, N. Y., is designed for both load and control cir- 
cuit use in controllers for refrigeration and air condition- 
ing equipment and in similar applications. This multi- 
pole contactor is available in three-pole forms (illustrated) 
and five-pole forms. The double break silver contacts can 
be converted to normally open or normally closed contacts, 
a-c or d-c, without additional parts. A maximum of three 
normally closed poles can be obtained. 

Maximum ratings are 2 hp, 440 or 550 volts, 3 phase 
60 cycle current. Open 8 hr amp rating is 15 amp. Stand- 
ard coils are available for 110, 220, 440 and 550 volt op- 
eration on 25, 50 or 60 cycles. The contactors can be fur- 
nished with d-c power plants for 115 or 230 volt operation. 


Left: Contactor 


Above: Grinder 


Air Grinder 

HPAC 12—A new air grinder for hand grinding opera- 
tions in steel mills, foundries, etc., has been developed 
by Ingersoll-Rand Co., 11 Broadway, New York 4. It 
contains a motor governor to maintain correct wheel speed 
and a built in overspeed safety coupling unit. If the motor 
overspeeds, this unit automatically uncouples the arbor and 
the grinding wheel from the motor. The grinder also 
provides four possible exhaust positions. It is available 
for 8, 6, or 5 in. wheels, running at respective motor speeds 
of 3100, 4100 and 4500 rpm. The grinder weighs approxi- 
mately 1614 lb with the guard. 


Steel Tubing for Radiant Panel Heating Systems 

HPAC 13**—*“Therma-Koil” flexible tubing, 
with corrosion-resistant exterior coating, has been devel- 
oped by Thermapanels Inc., 342 Lincoln Ave., San Jose, 
Calif., for hot water radiant panel heating systems. Pro- 
tection is provided by bonderizing of the exterior, result- 
ing in a chemical conversion of the metallic surface to a 
non-metallic phosphate coating which, in addition, pro- 
vides a mechanical bond for the finishing material. For 
further protection, a special chlorinated rubber base coat- 
ing also is applied. 

The tubing is available in two sizes — 1% in. and 3¢ in. 
ID, both with a wall thickness of .035. It is formed from 
SAE 1008 low carbon sheet steel, joined by a process of 


steel 


214 


electric resistance welding, and is factory tested to with- 
stand a working pressure of 1000 Ib, the manufacturer 
states. Tubing is available in continuous lengths up to 500 
ft, and in coils approximately 314 ft in diameter. 


Year Round Air Conditioning Unit 

HPAC 14—A new compact air conditioning unit has 
been designed by The Trane Co., La Crosse, Wis., for 
concealed installations in hospitals, hotels, offices, etc. 
Suitable for either individual rooms, central systems, or 
the central zones of multi-room installations, this type 
AA air conditioner is available in both horizontal and 
vertical models with a wide range of coil combinations 
and motor arrangements. It can be installed in furred 
ceiling spaces, closets, utility areas, etc. The units operate 
with chilled water and hot water systems and are available 
with base air volumes ranging from 200 to 600 cfm. 





Conditioner Boiler 
Integral Furnace Boiler 

HPAC 15—The new type FM integral furnace boiler 
of Babcock & Wilcox Co., 85 Liberty St., New York 6, is 
a completely shop assembled steam generating unit avail- 
able in standard sizes for loads ranging from 3000 to 
26,000 |b per hr of steam, at pressures up to 250 psi. It 
is a water tube boiler, with a completely water cooled 
furnace. There is automatic control for handling varia- 
tions in load. The unit is designed especially for use in 
small and medium sized plants. 


Insulation for Refrigerated Equipment 

HPAC 16—The development of a new and improved 
series of “Fiberglas” insulation for refrigerated equip- 
ment has been announced by the Building Materials Div., 
Armstrong Cork Co., 440 Concord St., Lancaster, Pa. 
The new 500 series, which will replace most of the 600 
series, was made possible through the development of 
improved production equipment which enabled the manu- 
facturer, Owens-Corning Fiberglas Corp., to reduce fiber 
sizes. The new series shows improvement over the former 
series in conductivity and general performance (K factors 
are lower). Remaining in the 600 series will be 614, 
615 and 617 which are used for sound deadening and 
load bearing. 


Condensate Return Unit 

HPAC 17—The new vertical condensate return units of 
Roy E. Roth Co., 2420 4th Ave., Rock Island, IIl., have 
been developed for applications of up to 8000 sq ft EDR 
at 20 psi. Two sizes cover this range. The vertical de- 
sign is intended particularly for installations where the 
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Solition 


to a lady’s 
problem 


When officials of the National Park Ser- 
vice decided to install a heating system in 
the Statue of Liberty, they were faced with 
the problem of how to provide adequate 
draft for a boiler without marring the stat- 
ue’s appearance. Obviously a tall stack 
wouldn't do, and an added complication was 
the fact that inside the statue’s base only 
a small space was available for the en- 
tire system. 


The problem was neatly solved by installing 
a DeBothezat Induced Draft Bifurcator Fan 
in the horizontal breeching adjacent to the 
boiler. Since DeBothezat Bifurcator Fans 
provide positive controlled draft at all times, 
the statue required no stack except a stub 
stack three feet high. The heating system 
is operating at peak efficiency, keeping the 
half-million tourists who visit the Statue of 
Liberty every year as comfortable in the 
winter as in the summer. 


Send for Bulletin 


Ask your DeBothezat Fans man for the 
illustrated bulletin on Induced 
Draft Bifurcators, or 
write our factory, 


Dept. HP951. 
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long-life, efficiency, and economy Competitive for any job be- 


they are advanced in design, 


quality built. 


cause they are sized right, 
priced tah. 


ueller Climatrol 


unit heaters 
Direct Gas-fired, Propeller Fan and 
Blower Types, Easy to sell...Easy to install! 


Floor Model Type UH 
Unit Heater 


Direct gas-fired. Ideal for 
factories, goroges, etc. De- 
signed for quick installation, 
efficient and economical oper- 
ation. Sectional construction 
for capacities from 180,000 
te 540,000 Btv input. AGA 
opproved. 


With Mueller Climatrol you can 
go out and get any job — where 
time and construction short-cuts 
are prime factors . . . where com- 
pact, efficient heating i is in demand. 
These design features give you 
a real selling advantage: 
av One piece, all-welded steel — no 
joints to leak, separate, or crack. 
¥ High Crown sheet —no “hot 
spots”, no joints or welds ex- 
posed to flame or flue gas. 
ov Uniform air flow and heat distri- 
bution — insures maximum heat 
transfer and fuel economy. 
Get behind the Mueller Ciima- 
trol unit heater. Sales come easy 
— installation is simple (units 
shipped pre-wired and assembled). 
Write for information . . . L, J. 
Mueller Furnace Company, 2023K 
W. Oklahoma Ave., Mi waukee 
15, Wisconsin. 





Units occupy a mini- 


They can be 


return piping is close to floor level. 
mum of floor space, the manufacturer siates. 


installed in a shallow pit, if desired, without risk of flood- 
ing the motor, which is mounted vertically above the pump 


and receiver. 


Signal Switch or Fuel Cutoff Device 


HPAC 18—A heavier, improved float operated signal 
switch designed to operate on pressures from vacuum to 
450 lb has been developed by Reliance Gauge Column Co., 
5902 Carnegie Ave., Cleveland 3. The new “Levalarm” 
EA-10 is used to set off warning signals such as bells, 
sirens or lights when liquid levels in small boilers or 
various types of tanks reach predetermined low or high 
points. It also can be used as a fuel cutoff for low water. 
In conjunction with water columns the float lever is in- 
serted into the alarm valve opening. 


Window Type Air Conditioner 

HPAC 19—United States Air Conditioning Corp., 3300 
Como Ave., S.E., Minneapolis 14, is offering its 1952 
redesigned window type room air conditioner. A manual 
control on the top of the cabinet regulates an exhaust 
damper which functions independently of the cooling sec- 
tion and can be used in cold weather to exhaust stale or 
smoky room air. The unit is available in a 14 hp size, 
recommended for rooms with 200 to 300 sq ft of floor 
space, and in a 34 hp size, for rooms with 300 to 450 sq 
ft of floor space. 


Conditioner 


Remote Bulb Thermostat 

HPAC 20—The new type NWDH remote bulb thermo- 
stat of United Electric Controls Co., 85 School St.. Water- 
town 72, Mass., snap-action 
switches. A variety of temperature ranges are available 
between the limits of —150 and 600 F. Uncalibrated ad- 
justments are provided which permit settings of the oper- 
ating range as well as the differential between the two 


incorporates two precision, 


switches (which may be set as lose as 2 deg, the manu- 
facturer states). The handle non-inductive 
loads up to 20 amp and motor loads of 114 hp at 220 


switches 
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WE HAVE 
BEEN ASKED: 








‘What insulation do you recom- 
mend for an outdoor steam 
line operating at 250° F. ?”’ 

















be 









































“In a few months, we will have some out- 
door steam lines installed in our plant,” 
writes a power plant engineer. “Operating 
temperature will be 250° F.—pressure, 15 
lbs. We plan to use Air Cell Pipe Covering 
but wanted to check this with you before 
we went ahead with the iob. Is this the in- 
sulation that you would recommend?” 

Chances are that the writer based his 
choice of insulation only on the fact that 
operating temperature would be 250° F. 
Air Cell is often the recommended insulation 
for temperatures up to 300° F. In this case, 
however, the outdoor location makes 85% 
Magnesia a much sounder investment. 

85% Magnesia gives outstanding service 
under rugged outdoor conditions. If weather- 
proofing felt over the pipe covering breaks 
or loosens and water seeps through, the 
heat of the line dries out the Magnesia and 
restores its original efficiency. The covering 
does not shrink or deteriorate. 















































Air Cell Pipe Covering, on the other hand, 
is an efficient, low-cost insulation that gives 
good service on indoor applications where it 
isn’t subjected to severe conditions of damp- 
ness, bumping, or abrasion. 

This question points up an important part 
of every insulation job; double-checking 
your choice of insulation before you put 
it up. Trained engineers in a near-by Arm- 
strong office will be glad to go over the 
specifications for any job you may be con- 
templating. They can also give you details 
on the quality materials and expert <a> 
installation service offered by Arm- fA) 
strong’s contracting organization. 





SEND US YOUR QUESTIONS: If you have any questions 
on the use or application of either high- or low- 
temperature insulation, please do not hesitate to 
write to us. We'll do our best to give you a practical 
answer. Just address a letter or card to Armstrong 
Cork Co., 4409 Maple Avenue, Lancaster, Penna. 


ARMSTRONG’S INDUSTRIAL INSULATIONS 
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LITTLE RELAY OUSTS 
BIG STARTER 


and saves customer 
both space and money 


An ice cream freezer manufacturer* was perfectly con- 
tent with the across-the-line starters used in his equipment. 

But we got the idea of saving him some room and 
dollars by substituting Ward Leonard heavy-duty midget 
relays. 

It’s a really rugged relay, and certain types are Under- 
writers’ listed as motor controllers. Months of testing 
proved that a standard Ward Leonard relay with just 
slight changes would do the job of the heavier starter. 

It’s another case of Ward Leonard “Result-Engineering” 
Write us for Bulletin 105 on the heavy-duty midget relay, 
or for any control problem, write WARD LEONARD ELEC- 
TRIC CO. 24 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


*Sweden Freezer Manufacturing Company, Seattle, Washington. 





WARD LEONARD 
ELECTRIC COMPANY 
| * Boa —E ngintered Contiols Since (2 \ 


“{ 


ae ae NIA evict 








volts a-c. Originally designed to provide contro] of dual 


| compressors in air conditioning units, the theromstat is 


applicable in many industries where two separate circuits 
are to be controlled from a single thermal assembly. 


Underfeed Stokers with 
Infinitely Variable Transmission 

HPAC 21—The CF and PCF series underfeed coal flow 
stokers of Iron Fireman Mfg. Co., 3170 W. 106th St., 
Cleveland, are now equipped with the company’s infinitely 
variable transmission which adjusts coal feeding rate to 
exact load demand. The variable drive is particularly 


| suited for use with modulating type combustion controls. 


An automatic overload device and torque indicator is built 
into the transmission. The unit is mounted above the con- 


veyor worm. 


Insulating Cement 

HPAC 22—A new mineral wool insulating cement, 
MW-50, is now being produced by Philip Carey Mfg. Co., 
Wayne Ave., Lockland, Cincinnati 15. Composed of 
mineral wool pellets, asbestos fibers, bonding clay and 
rust inhibitor, it is especially adaptable to large, mono- 
lithic construction on furnace walls, tanks and boilers. It 
can also be used to insulate odd or irregularly shaped sur- 
faces, grouped fittings and process equipment. The ce- 
ment, which can be applied with a trowel, bonds to eold 
or hot metal surfaces. It is recommended by the manu- 
facturer for insulation against temperatures ranging to 
1600 F. 


Cement Control 


Level Control for Liquids and Solids 

HPAC 23**—The “Tektor” level switch of Fielden 
Instrument Corp., 2920 N. 4th St., Philadelphia 33, makes 
possible level control of most liquids with high or low 
viscosity and electrical conducting or insulating properties, 
and of powder, granular solids, coal, etc., with sensing 
electrodes suitable to the specific problem. No electrical 
contact is necessary with the material under control, and 
the equipment does not require floats, diaphragms, or any 
moving mechanical parts. On the standard model, AJ-1, 
the electrode consists of a simple probe inserted into the 
container at the level at which control is desired. A level 
differential of 1/32 to 3% in. may be obtained, the manu- 
facturer states. 


lon Exchanger for Water Treatment 

HPAC 24—The new “Dual Bed” ion exchange unit 
developed by Permutit Co., 330 W. 42nd St., New York, 
utilizes resins that are regenerated with simple salt. The 
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now you can 
reduce 


steam costs 
with the 


automatic 


Model 3 Powermaster — 15 to 
500 H.P.; high or low pressure 
models for steam or hot water 


Exclusive burner design (patent applied for) is yours with 
the Powermaster steam generator. Compare this unit 
with others and you'll see why users are saving hundreds 
of dollars on fuel bills. Only the Powermaster gives you 
these 3 definite ways to reduce your costs for steam or 
hot water— 


1. Use less fuel when boiler operates between 100% and 
30% of capacity. Special burner gives you full modula- 
tion in a wide range between high and low fire. 


2. Save clean-up time and money because complete com- 
bustion of fuel gives practically smokeless and carbon-free 
operation. Case histories show that the Powermaster 
needs cleaning less often than other self-contained units. 


3. Change from oil to gas (or gas to oil) in just a few 
minutes. Take advantage of low fuel rates, enjoy freedom 
from worry about fuel shortages. 


Write for this catalog 


that gives you the entire story of the Powermaster 
steam generator. Just ask for Catalog 1218 and we'll 
put one in the mail for you. 


ORR & SEMBOWER, INC., Established 1885 
990 Morgantown Road, Reading, Pennsylvania 
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gives you 
all 3 


advantages 








Easier tu tlandle 
nike el 


Geared Pipe Threader 


No. 4P is 
easy fo carry, 





fo put on a pipe 


@ You'll like the balanced loop handles that make it 
easy to swing the 4P around where you want it. 
Making it still more of a work-saver, mistake-proof 
workholder sets to size before you put it on pipe— 
only one screw to tighten, no bushings to fool with. 
4 sets of 5 high-speed steel chaser dies give quick, 
clean threads on 24’, 3’, 344’ and 4” pipe. Ratchet 
handle furnished —for power threading use with 
RIAD Universal Drive Shaft and Power Drive. 
Save your muscles — buy this easier-to-handle 
RIGAID 4P at your Supply House. 


- 


,  Work-Saver Pipe Tools | 


unit cannot produce an acid water during the treating 
step or acid waste waters during regeneration, the manu- 
facturer states. It will be used principally to soften and 
to remove alkalinity from boiler feedwater in industrial 


plants. The new resins also remove sulfates. 


Pilot Controlled Valve 

HPAC 
piston operated) of Automatic Switch Co., 
Orange, N.J., is designed to control auto- 
matically the alternate application and ex- 
haustion of pressure to and from equipment, 


25—The new pilot controlled valve (internal 


cylinders or diaphragm chambers, as in the 

operation of diaphragm motor valves, air or 

hydraulic cylinders, etc. When the solenoid 

is energized, the exhaust port is closed and 

the pressure is applied to the delivery port. 

When it is de-energized, pressure is cut off 

and the delivery port is connected to the exhaust. The 
internal piston actuating the main valve is controlled by a 
three way solenoid pilot valve. 

These No. 8331 valves are suitable for handling air, 
gas, oil or any other non-corrosive fluid at temperatures 
not exceeding 180 F. Pipe sizes are 1, 114, 114 and 2 in., 
each with designs suitable for 125 and 250 lb operating 
pressures. Standard solenoids are for 115 or 230 volts a-c 
or d-c and for 25, 30, 50 or 60 cycles. 


Air Conditioning Grille 

HPAC 26 
conditioning outlet, grille No. 270, is being manufactured 
by Titus Mfg. Corp., Waterloo, Iowa. It has an airtight 
gasket, and individual blade adjustment, and it has been 
wind tunnel tested to give even, noise and turbulence free 
The grille features 


A new one piece, extra heavy frame air 


performance, the manufacturer states. 
the company’s “Airfoil” louver, which is a solid section 
from extruded Two of these 
give four-way air distribution. 


(made aluminum). sets 


louvers 


Suspended Winter Air Conditioners 

HPAC 27 
fired winter air conditioners, with outputs at the bonnet 
of 115,000, 150,000 and 205,000 Btu per hr, are 
offered by York-Shipley, Inc., York, Pa. The new 
ditioners use shutter-type burners, but have been designed 
Jacket sizes range from 26 in. square 


Three new models of suspended type oil- 


now 


con- 


as complete units. 
by 61 in. long to 33 in. square by 88 in. long. 


General Purpose Pumps 

HPAC 28 
pumps is now being offered by Economy Pumps, Inc., 
division of Hamilton-Thomas Hamilton, Ohio. 
The new Type SCC pumps, with capacities ranging to 
100 gpm at heads to 120 ft, are suitable for use with small 


A new line of general purpose centrifugal 
Corp.., 
cooling towers, for booster and process pumping, etc. They 
have standard open drip type motors and are available 
in two sizes, 2 in, suction x 114 in. discharge and 11% in. 


x 34 in, both of which operate at 3450 rpm. 


Heating, Piping & Air Conditioning, September 1951 





WU y 


Bundyweld Tubing shines 


= 


— 


= 
— 
S 





in better radiant heating systems 


Shines in on-the-site fabrication, too. 


Bundyweld is the only tubing double-walled from a 
single strip, with an exclusive beveled edge. It is 
copper-brazed, perfectly bonded through 360° of wall 
contact, into a_ solid-walled tube with thinner yet 
stronger walls. It is held to close tolerances. 


Scale-free and smooth inside and out, Bundyweld ar- 
rives at the building site in twenty-foot lengths, with 
one end expanded if specified. 


One man quickly bends grids on a simple wood or metal 


Bundyweld Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 


form and joins them by soft or silver soldering. Two} 
men easily position the lightweight, rigid, joined grids. } 
Bundyweld shines, too, in your radiant heating sys-! 
tems. It’s extra sturdy with a margin of safety against} 
leaks or bursts under normal pressure. Its thinner wall } 
radiates heat faster for more effective performance. | 
You can already see that Bundyweld offers many] 
unique performance and fabrication advantages that} 
mean time, work, and money saved. But there are? 
more. Check Sweet’s Architectural File for details.) 
Or write us. Bundy Tubing Company, Detroit 14, Michigan.” 





WHY BUNDYWELD IS BETTER TUBING 


Bundyweld continuously rolled 
twice around laterally 
inte a tube of uni- 
form thickness, and 
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sed through a fur. 
nece. Bonding metal 
fuses with basi¢ 
metal, presto— 


SIZES UP 
” P 
10 38" 0.0. | 
NOTE the exclusive patented 
Bundyweld beveled edge, which 
affords a smoother joint, absence 


of bead and less chance for 
any leakage. 





Bundyweld.. 
double-walled and 
brazed through 360° 
of wall contact. 











..» Badger 
EXPANSION 
JOINTS... 

assure long, 
trouble-free life . . . 
an engineering 
masterpiece 








Leading utilities are erecting ultra-modern power plants 
which are both designed and engineered for tomorrow. The 
structures represent the very latest trends in functional design 

. and the steam distribution systems must be engineered 
to —< with maximum efficiency. As you would expect, 
Badger Corrugated Packless Expansion Joints, constructed 
to the famous Directed-Flexing Self-Equalizing design are 
first choice with these forward-looking utilities. 


» » . * » * 


What's the reason you find Badger Expansion Joints specified 
on important jobs? Because engineers have learned from years of 
experience to put their faith in the performance of Badger Joints 
a + performance that's a result of construction features like 
these: 
@ Directed-Flexing —a rings . . . progressively con- 

trol the movement of ¢ all-curve corrugations. 

@ Packless . . . pressure-tight single tube — requires no main- 
tenance. 

@ Compact . . . approximately the size of flanged fitting 

@ Special forming . . . no structure-weakening stresses. 

@ Controlled heat treating . . . assures long life. 

@ Wide range of traverse — pressure — temperature. 

Fabricated from deoxidized copper for normal pressures and 
temperatures, ——— steel or alloys to withstand high pressure, 

and « 











EQUIPMENT BRIEFS 


A new comparison testing machine developed by 
EDWARD VALVES, INC., East Chicago, Ind., utilizes 
fluid gages to register valve pressure drops. Half section 
valves of the check type design, as used in 900 lb sp boiler 
feedwater service, are used in the comparison test. The 
test shows that the streamlined Edward valve has a low 
pressure loss and full lift of the valve piston, the manufac- 
turer states. 


In line with the company’s policy of conserving nickel 
supplies as far as possible during the current period of 
emergency, /NTERNATIONAL NICKEL CO., New York, 
has developed an alloy, “Incoloy,” for use under condi- 
tions of high temperature and corrosion. It contains 
about 35 percent nickel and 20 percent chromium, with 
the balance iron. The alloy is produced in most standard 
rolling mill forms, including sheet, strip, rod, wire and 
tubing. 


Fuel pump castings formerly rejected because of worn 
and stripped threads are now being salvaged with “Heli- 
Coil” stainless steel thread inserts (manufactured by Heli- 
Coil Corp., Long Island City, N.Y.) in the rebuilding dept. 
of SID HARVEY, INC., Valley Stream, N.Y. Between 
10 and 20 defective fuel unit castings, or about 1 per- 
cent of the units processed by this dealer, are repaired by 
the wire insert method each week. At a saving of $3.00 
per casting, this amounts to a yearly saving of over $2000. 
Repair operations follow this pattern: first, the damaged 
thread is cut out with a drill larger in diameter than the 
major diameter of the original thread; second, the hole 
is rethreaded with an oversize tap; and third, a thread 
insert is installed. 


A new, extra-strong steel casing developed by 
NATIONAL TUBE CO. is designed to withstand the great 
pressures of deep oil wells. The casing is now being pro- 
duced on newly installed equipment at the McKeesport, 
Pa., National Works of this U. S. STEEL CORP. subsidi- 
ary. The manufacturer states that the physical properties 
of commercially produced 7 in. OD casing are 110,000 
psi minimum yield strength at 0.6 percent total strain, 
139,000 psi average ultimate strength and 22.4 percent 
average elongation in 2 in. 


WE HEAR THAT... 


WRITE TODAY FOR FREE 24-PAGE 
CATALOG SHOWING 
COMPLETE LINE 


The general offices and factory of POWERS RECU- 
LATOR CO. are now located in the company’s new plant 
at 3400 Oakton St., Skokie, Ill. 


A new plan, “productive maintenance,” inaugurated by 
GENERAL ELECTRIC CO., Schenectady 5, N. Y., is de- 
signed to assist maintenance engineers in setting up a 
program to minimize lost production time and equipment 
failures. In this plan, the company recommends (1) an 
adequate staff of trained maintenance men armed with 
(2) the tools needed to perform properly the functions 
of (3) regular, routine checks of operating equipment 


MANUFACTURING COMPANY 
230 BENT STREET, CAMBRIDGE, MASS. 
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oroeR GRID unit HEATERS 
WOW AND INSURE DELIVERY 
BGEFORE THE HEATING SEASON 
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Double your money’s worth — if you order GRID Unit Heaters NOW — in advance of the regular heating 
season, because our inventory on GRID Unit Heaters is the best in years. And, GRID Unit Heaters are the 
best heating buy from the standpoint of maintenance-free service and low cost of operation. There is no 
waiting for delivery on GRID Unit Heaters and there is no maintenance after you get them, because . . . 
GRID cast iron construction withstands corrosive fumes. 
GRID wide fin spacing facilitates easy cleaning. 


GRID will withstand steam pressures up to 250 Ibs., and is free of 
electrolysis. 

GRID fins are cast integral with the steam chamber assuring even dis- 
tribution of heat. It’s not possible for GRID fins to come loose 
from the steam chamber to cause loss of heating efficiency. 


design incorporating proper fan sizes, motor speeds and outlet 
temperatures results in a properly balanced heating unit; espe- 
cially when high steam pressures are used. 
Consult our Engineering Department and Sales representatives for 
advice on heating problems, including Unit Heaters, Blast Coils and 
Radiation. Send for complete catalog . . . no cost . . . no obligation. 





THE UNIT KEATER WITH 
HIGH TEST CAST IRON: OM MULT ee Me Ug Wa ta ce <o 
HEATING SECTIONS... MANUFACTURERS SINCE 1883 3 
FREE OF ELECTROLYSIS 

WAUSAU * WISCONSIN 
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INDEPENDENT 


“Fabutated’ WALL GRILLES 
for Commercial Installations 


PROVIDE ADJUSTABLE 
DIRECTED AIR FLOW 


321-A 
































RIGHT 
OR LEFT 


311-A 


Made to fit openings in even 
inches from 8’ x 4’ to 60’ x 40’ 


Independent Fabrikated* Adjust- 
able Grilles (patented), rigidly con- 
structed with stamped steel rims and 
steel bars, are made with either verti- 
cal or horizontal grille bars. Grille 
bars are adjustable before or after 
installation; available also with bars 
permanently set for straight flow. 
Write for new Catalog No. 50—gives 

schedule of sizes, details and prices. 
Always Leading — Always Progressing 


#Reg. U. S. Pat. Off. 


_ THE INDEPENDENT, 
REGISTER CO. 


3747 E. 931d STREET - CLEVELAND, OHIO 


| tervals. 
| time of planned outage with (5) an adequate stock of 
| mechanical and electrical renewal parts. 





and (4) planned outage of this equipment at regular in- 
Machines can be rebuilt and modernized during 


A productive 
maintenance kit is offered, containing an instruction bul- 
letin, a typical balance sheet for keeping data on each 
machine, planned outage forms and checklists for motors, 
controls and other equipment. 


Engineering graduates from 20 colleges took part re- 
cently in the annual training program of JOHNSON 
SERVICE CO., Milwaukee. The intensive six-week 
course included classroom discussions 
tions, laboratory work, and field trips to company proj- 
ects. The program is directed by J. R. VERNON, sales 


promotion manager. 


and demonstra- 


A $500,000 modernization of its Oil City, Pa., plant is 
planned by WORTHINGTON PUMP AND MACHINERY 
CORP., Harrison, N. J. The present foundry will be re- 
equipped and a new electric power supply will be estab- 


lished. 


MUNTZ TV, INC., Chicago, soon will begin production 
of air conditioning units, having acquired the tools, dies 
and entire inventory of the room air conditioners of 


TROPICAIRE, INC., Chicago. 


A recent “house warming” for employees and their 
families celebrated the completion of the move to South 
Norwalk, Conn., by PRAT-DANIEL CORP. The compa- 
ny had for the past seventeen years been located at Port 
Chester, Conn., but the plant expansion necessary for 
meeting increased orders was not possible at the old 


location. 


Net sales billed by the PESTINGHOUSE ELECTRIC 
CORP., Pittsburgh, in the first half of 1951 totaled 
$590.562.000, a new record. The company’s previous 
highest half year sales record was $558,192,000 in the 
last half of 1950. 


Basic facts about the all purpose metal framing of 
UNISTRUT PRODUCTS CO., Chicago, and practical 
suggestions on its uses (including support of piping) are 
now demonstrated for architects, engineers, and contrac- 
tors in a new permanent display located on the balcony 
floor at the ARCHITECTS SAMPLES CORP., 101 Park 
Ave.. New York. 


Construction of a new plant near Kansas City, Mo.., 
for FAIRBANKS, MORSE & CO., Chicago, will be started 
immediately by the Stone & Webster Engineering Corp. 
It will contain 500,000 sq ft of floor space, including a 
foundry, and will be used to make engines and pumps. 


A demonstration of the “Blo-Crete” method of apply- 
ing concrete by machine, and discussion of the “Z-Crete’ 
method of cast-in-place, monolithic pipe insulation high- 


| lighted the recent second annual convention of licensed 


“Z-Crete” applicators held in Kansas City, Mo. Sessions 
were presided over by D. C. GOFF, manager, Z-Crete div., 
ZONOLITE CO., Chicago. 
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for 
SPECIFICATION 
a 

BUYING 
INFORMATION 


Use your complete, up-to-date 


JANUARY DIRECTORY ISSUE 


| 


Your job will be a lot easier if you'll keep the Jan- | 
uary Directory issue of Heating, Piping & Air Con- | 


ditioning constantly available for handy reference. | 


It’s one of your most valuable tools — one which 
will save you many hours of looking up the products 
you need for your various jobs. It’s the ONE com- 
plete, up-to-date, readily accessible source of prod- 
uct information on who makes the pumps, valves, 
traps, compressors, specialties of all kinds, etc., you 
need — and where they’re located. They’re indenti- 
fied by trade names, too. EVERY product is listed, 
alphabetically arranged and printed on a distinctive 
yellow stock for easy reading and reference. 

Keep it handy . . . the time you save with it can be 
used to advantage in other ways. 
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HEATING, PIPING & AIR CONDITIONING | 
6 North Michigan Ave. Chicago 2, Ill. | 
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. tage: 
_COMPACTNESS, EASE OF REGULA- 
TION, LOW MAINTENANCE — —IN 


THE WING AXIAL FLOW BLOWER | 


Wine AXIAL FLOW BLOWERS are used on 
many of the country’s leading makes of boilers 
as standard equipment. The reason lies in the 





VOLTROL 
(Volume 
Control) 
VANES 


ATTACHING 
TO WIND- 
BOX OR 
AIR DUCT 


Can be Mounted 
Vertically -r 
Horizontally 
VOLTROL 
VANE 
CONTROL 
MECHANISM 


FULLY 
ENCLOSED 
DUST-PROOF 


CAPACITY REGULATION 





consistently satisfactory performance Wing 
Blowers have been delivering for over half-a- 
century— plus many superior features of Wing 
design, such as the volume control (Voltrol) 
vanes, permitting capacity regulation down 
to 10% of maximum. Write for complete de- 
tails and latest bulletin 

140 Vreeland Mills Road 


L.J. Wing Mfp.Co. Linden, New Jersey 


Offices in Principal Cities 


re ar\ 4 FLOW 


BLOWERS 





. 


: 


. 





For 
“Bedrock 
Economy” 
in 
HEATING 
and 
POWER 


encase 
TITUSVILLE 
BOILERS 





Compact, efficient layout distinguishes 
this Titusville boiler installation. 


High School in Shreveport, La., are shown three Titusville 


complete range of Titusville boilers enables many mom | 
service combinations. Write us for details. 


5 truthers 
Weils 











| tributors. 
| . ** 
and the course covers fundamentals in electricity, 





THE INDUSTRIAL MINERAL WOOL INSTITUTE, 
New York, has launched an industry-wide certification 
program designed to assure standard quality and protect 
industrial users of mineral wool products. Each carton 


| or section of insulation manufactured by the Institute’s 


member companies (now numbering 16) will carry a 
label certifying that its properties exceed minimum re- 
quirements prescribed in two commercial standards issued 
by the National Bureau of Standards, U. S. Department 
of Commerce (Standards CS117-49 and CS105-48). 


GENERAL ELECTRIC CO., Schenectady, N. Y., has 


| announced that in the first six months of this year, its 
| sales of $1,184,735,000 and its pre-tax earnings of $212,- 
| 326,000 exceeded by 34 and 55 percent, respectively, the 
| previous record levels for this period attained last year. 
| However, due to an increase of 139 percent in the pro- 
| vision required for federal taxes on income, the net profit 
| of $70,326,000 earned in this six months was 9 percent 


less than the $77,445,000 earned in the corresponding 
period a year ago. 


TIMKEN SILENT AUTOMATIC DIV., Jackson, Mich., 
officially launched a fall selling campaign recently with 
a meeting of all regional managers. Held in Jackson, the 
two day meeting included talks and round table discus- 


sions on many subjects pertinent to sales plans and ob- 


jectives for the coming months. 


WESTERN ENGINEERING AND MANUFACTURING 


CO., Los Angeles, has outgrown its present location and 


| has begun work on a new home plant which will be at 


4114 Ocean Park Ave., Los Angeles. Located on a two 
acre plot, the actual building will occupy 19,000 sq ft. 
It will be completed in the fall. 


IDWAL PARRI, field education director, PERFEX 
CORP., Milwaukee, conducted the first of a series of 
distributor schools in Chicago recently. The schools are 
cooperative ventures between the company and its dis- 
Classes are held on three successive evenings, 
actuat- 
ing devices, control systems and field service problems. 


JOHNSON-WILLIAMS, LTD., Palo Alto, Calif., manu- 


facturer of combustible gas indicators and alarms for 


| industrial and marine application, has doubled the produc- 


Here in the boiler room of the new Booker T. Washington | 


New facilities will be 


tion space at its Palo Alto plant. 


“Compact” Steel Heating Boilers (total rated capacity in devoted to laboratory and machine shop operations. 
excess of 36,000 sq. ft.), with a 30 H.P. Titusville “Wee | 
Scot’’ marine boiler serving laundry and kitchen. The 


Construction is under way in the $10,000,000 plant 
equipment and machinery replacement pro- 


expansion, 
Philadelphia. Plant 


gram of SKF INDUSTRIES, INC., 


| no. 1 in Philadelphia will have a laboratory addition, a 
| new building fronting to house finished stores and a 


bridge connecting the main factory with the new addition. 
The Shippensburg, Pa., plant and the Philadelphia plant 
no. 2 also will be expanded. 


CHICAGO STEEL SERVICE CO., has moved into its 
new general office and warehouse on Kildare Ave. at 45th 
St., Chicago. The $1,500,000 warehouse provides 120,000 
sq ft of floor space. 
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WHO'S WHAT 


Recently elected to the board of directors of ALLIS- 
CHALMERS MFC. CO., Milwaukee, are J. L. SINGLE- 
TON, vice president in charge of the general machinery 
division, and R. S. STEVENSON, vice president in charge 
of the tractor division. They succeed as directors the 
late WALTER GEIST and W. C. JOHNSON. W. E. 
HAWKINSON, who will retain his post as secretary-treas- 
urer of the company, was named a vice president. 





The new secretary of IRON FIREMAN MFC. CO., 
Cleveland, is C. C. CRAFT, formerly assistant secretary 
and division controller. .....SECOR D. BROWNE, 
until recently with Barber-Colman Co., is now associated 
with CLIFFORD MFG. CO., Waltham, Mass., manufac- 


turers of bellows and aircraft heat exchangers. 


NATHAN R. JOHNSON, director and factory manager 
of BUFFALO FORGE CO., Buffalo, is retiring after almost 
35 years with the company. Succeeding him, with the 
title of manufacturing director, is WILLIAM R. HEATH, 
chief engineer since 1948. The new chief engineer is 
JOHN E. GILL, most recently in charge of pressure blow- 
er and axial flow fan sales. GEORGE P. SCHIVLEY, for- 


merly plant superintendent, is now plant manager. 


A number of the product-sections of the AJR CONDI- 
TIONING AND REFRIGERATING MACHINERY AS- 
SOCIATION have elected officers in recent meetings. For 
the room air conditioner section chairman, M. 7. 
BARD, Airtemp div., Chrysler Corp.; vice chairman, H. 
L. LAUBE, Remington Corp.; and engineering committee 
chairman, W. L. McGRATH, Carrier Corp. For the self- 
contained air conditioner section chairman, T. E. 
SMITH, Westinghouse Electric Corp; vice chairman, VW’. 
G. COX, General Electric Co.; and engineering committee 
chairman, R. E. HOLMES, Worthington Pump and Ma- 
chinery Corp. 


For the small compressor and condensing unit section 
— chairman, C. E. PLOEGER, Servel, Inc.; vice chair- 
man, F. E. LEHMAN, Frigidaire div., General Motors 
Corp.; engineering committee chairman, VW. L. KNAUS, 
General Electric Co. For the central station air condi- 
tioning and refrigeration equipment section — chairman, 
O. E. GAMMILL, JR., Carrier Corp.; vice chairman, J. 
R. HERTZLER, York Corp.; engineering committee chair- 
man, A. J. MALLINCKRODT, Baker Refrigeration Corp. 
For the large compressor and condensing unit section 
chairman, F. W. SMITH, Baker Refrigeration Corp.; vice 
chairman, W. H. AUBREY, Frick Co., Inc.; engineering 
committee chairman, FE. B. DUNPHY, Acme Industries, 


Inc. 


RALPH H. ANDERSON, director of procurement for 
CARRIER CORP., Syracuse, N.Y., has been appointed to 
replace GEORGE N. LILYGREN, company vice president 
now on loan to the government, as one of three top as- 
sistants to the director of program and requirements for 
the Defense Production Administration. 
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Fou Mecubwtine.. 


AIR VELOCITY 


THE HASTINGS AIR-METER 





* Your wand” 


% 
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{ DEAL FOR: 

® Laboratories 

® Schools 

® Air Conditioning 


The HASTINGS AIR-METER is 
ideal for measurement of air and gas 
velocities from a low of 5 feet per 
minute up to 6,000 feet per minute 
The instrument's — principle of 
operation © liminates the effect ot tem- 
perature and rate of temperature 
change. It is not affected by normal 
atmospheric pressure changes. A 
compact unit that weighs only 24 
ounces. May be operated from a 110 
V, 60 cycle a-c outlet or from a bat- 


tery pack 


® Hecting 

® Inspection Work 

® Gas Flowmeter 

@ Anywhere air or gas veloc- 











ities are to be measured 
™” J “Adaptable to standard extension cords 





ALSO THE HASTINGS PRECISION AIR-METER 





Developed for field or labo- 
ratory use where extreme 
sensitivity and stability are 
required, Operates on same 
principle as standard Air- 
Meter. Easily adapted for use 
as a flowmeter or with remote 
recording or indicating in- 
struments. Reading indicator 
lag is less than one second 
Other special probes avail- 
able. WRITE TODAY for 
complete data on both 
Air-Meters. 





oo Taal 


| HASTINGS mSTAUENT COMPANY, INC. 


HAMPTON 7, VIRGINIA 
ITITTILIM YL LT ea a ee 


ELECTRONIC, ELECTRICAL AND MECHANICAL IMSTRUMENTS 
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WEBSTER 
KINETIC’ BURNER 


For Low Pressure Gas 


The Webster Kinetic ists of a Itiplicity of 
full venturi mixers with flame retention nozzles. 
These are assembled in a metal casing complete 
with pilot and louvre. It may be used with 
natural, mixed or liquefied petroleum gases. 
Standby oil burners may be used when desired. 
As a multiple head assembly it is available in 
25 standard sizes of from 4 heads to 48 heads, 
and can be supplied in gry size or shape. 
Natural gas input ratings fr 560.000 Btu/hr to 
6,720,000 Btu/hr at 4° we. 


For complete information request Series B8 Bul- 
letins. 





WEBSTER 
SERIES F 600 BURNER 


For Low Pressure Gas 


Designed for LOW GAS PRESSURE 
INTERCHANGEABLE PORTS 
RADIANT fire brick top 

NO COMBUSTION CHAMBER required 
Will NOT VIBRATE 

LOW draft loss 

ANY SHAPE and SIZE 

INTEGRALLY MOUNTED pilots 


*TRADEMARK 


The WEBSTER ENGINEERING COMPANY 


)KLAHOM 


Division of SURFACE COMBUSTION CORPORATION Toledo, Ohio 


W. B. CONNOR ENGINEERING CORP., New York, 
has appointed HAROLD F. HAGEN as design and en- 
gineering consultant. For over 25 years he was vice 
president and director of research of the B. F. Sturtevant 
Co.. and he also has been professor of the practice of 
mechanical engineering, Graduate School of Engineering, 
Harvard University. His commercial work includes the 
design of the fans for the Holland tunnel, Lincoln second 
tube, Queens Midtown and Brooklyn-Battery tunnels. 


DETROIT LUBRICATOR CO., a division of AMERI- 
CAN RADIATOR AND STANDARD SANITARY CORP., 
has announced a number of new appointments. F. CG. 
COGGIN, formerly manager, refrigeration controls div., 
is now assistant general manager of sales. He is succeeded 
in his former post by F. Y. CARTER, most recently chief 
refrigeration sales engineer. W. H. HOHMEYER is now 
manager, sales research and promotion, and the new man- 
ager, heating controls div., is H. L. WALKER, who re- 
places Mr. Hohmeyer in that position. Mr. Walker pre- 
viously was assistant manager in the division. H. LED- 
YARD is now manager, industrial products div. 


WARDEN N. HARTMAN has been appointed manager, 
industrial insulation dept.. ARMSTRONG CORK CO., 
Lancaster, Pa. Since 1948 he has been manager, contract 
operations dept. JAMES W. LIDDELL is the new man- 
ager, high-temperature insulation products, succeeding F. 


W. MULLER, who has resigned. 


VAJ. GEN. THOMAS F. FARRELL, deputy admin- 
istrator of the Defense Production Administration, has 
been appointed assistant general manager for manufactur- 
ing for the U. S. ATOMIC ENERGY COMMISSION. He 
is on military leave from his post as chairman of the New 
York Housing Authority. DR. MANSON BENEDICT has 
been named technical assistant to the general manager to 
organize an operations analysis staff for the Commission. 
He is on leave from Massachusetts Institute of Technology 
where he is professor of nuclear engineering. 


ROBERT L. CORSBIE is the new chief of the civil 
defense liaison branch of the Commission’s division of 
biology and medicine. He will handle liaison with the 
Federal Civil Defense Administration and other govern- 
ment and private agencies on problems having to do with 
effects of atomic weapons, methods of protection against 
atomic energy hazards, methods of treatment for radiation 
injuries, and methods for building structures to minimize 


| the radiation and blast effects of atomic weapons. 


1. H. BORCHARDT has been elected a vice president of 
WORTHINGTON PUMP AND MACHINERY CORP., 
Harrison, N. J. He will have responsibility for the sale of 
the company’s entire line of pumping equipment. Since 
1934 he has been assistant vice president and manager, 
centrifugal pump application and sales div. Succeeding 
him as manager is V. de P. GERBEREUX, who has been 
assistant manager. HERMAN H. MILLER has relin- 


| quished the managership of the compressor division to 
| act as consultant to his successor, E. A. MURRAY, for 
| the next six months. Mr. Miller, who has been with the 
| corporation for 50 years, will retire at the end of this 


year. 
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DONALD C. MINARD, for the past six years executive | 


vice president, has been elected president of THE TRANE 
CO., La Crosse, Wis. RUEBEN N. TRANE, founder and 
president, has been advanced to the new post of chairman 
of the board. 


THE REFRIGERATION INDUSTRY SAFETY AD.- 
VISORY COMMITTEE, New York, elected two new of- 
ficers at its recent meeting. The new chairman is L. V. 
LARSEN, sales manager, refrigeration div., Tecumseh 
Products Co., Tecumseh, Mich. He had been serving as 
Elected treasurer was R. L. WILLIAMS, sales, 
du Pont de Nemours & Co., Inc., Wil- 


treasurer. 
refrigerants, E. I. 
mington. Del. 


EDGAR T. GREGORY has been named manager, flat 
belting sales, B. F. GOODRICH CO., Akron. He succeeds 
4. CLARKE MACK, who has resigned. DONALD E. 
SCHLEMMER is the new operating manager, industrial 
products sales dept., replacing Mr. Gregory in that posi- 


tion, 


HENDLEY BLACKMON has been named manager of 
engineering association activities for WESTINGHOUSE 
ELECTRIC CORP., Pittsburgh. He will work with the 
company’s engineers in the preparation of papers to be 
presented before engineering association meetings. Mr. 
Blackmon, who has served as assistant manager of the ac- 
tivity since 1949, succeeds FRANK THORNTON JR., who 


recently retired. 


H. E. HUMPHREYS, JR., president, UNITED STATES 
RUBBER CO., has been elected chairman of the board of 
directors. He succeeds HERBERT FE. SMITH, chairman 
and former president, who has retired after 38 years of 
service. Mr. Smith will continue as a director and mem 
ber of the finance committee. 


Recently appointed manager, advertising and sales pro- 
motion, PHILIP CAREY MFG. CO., Cincinnati, is L. 
CHARLES UNDERWOOD, with the company since 1947, 


most recently as assistant advertising manager. 


VORMAN PRODUCTS CO., Columbus, Ohio, has ap 
pointed JAMES E. HUMPHREYS as manager of the new 
Twinfuel div. For the past 17 years he has been business 
promotion manager of The Ohio Fuel Gas Co., Columbus. 


ROBERT P. LONG, has been named as insulation engi- 
neer for the KAYLO DIV., OWENS-ILLINOIS GLASS 
CO., Toledo DAVID S. WINICK, formerly with the 
Neversink div., New York City Board of Water Supply, 
has joined the engineering dept. of PARCO DESIGN 
CORP., New York. 


The new sales promotion manager of SERVEL, INC., 
Evansville, Ind., is DAVID K. PATTERSON, who joined 


the company in 1947, serving successively as copywriter, 


magazine editor and assistart sales promotion manager. . . | 


.. EUGENE A. SLOANE has joined the advertising de- 
partment of THE TRANE CO., La Crosse, Wis. He will 
supervise three company publications. Other new mem- 
bers of the staff are DAVID CORDRY, RICHARD E. 
GAGNE, and ELLEN FOWLER. 
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Now! 


A New 
Safety Valve, Built 
on a Better Principle 


This improved equipment has the seat and moving 
parts of stainless steel; no danger of rusting fast! The 
parts are self-aligning and accurately made, The open- 

ing is full, giving the 
valve much greater 
capacity than earlier 
types. 

The new valve can 
be re-seated after it 
opens. It meets the 


requirements of the © 
latest A.S.M.E. and © 


A.S.A. B-9 Codes. Built 7 


in Ye", %", I" and 


1/4," sizes. 


Sensitive, depend- 
able, and safe, this 
valve will give your re- 
frigerating system the 
adequate protection 
you need. 


Order today from 
your nearest Frick 
Branch or Distributor, 
or direct from 


Dual-outlet Valve Permits Re- 

seating and Testing Safety 

Valves While Refrigerating Plant 
is Operating 


WAYNESBORO, PENNA 


| Also Builders of Power Farming and Sawmill Machinery 
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For day in, day out 


DEPENDABILITY 


you can’t beat a 


GOVERKNAIK 


COMPLETELY PACKAGED 
AIR CONDITIONER 


PAT. NO. 2,297,928 


Name your job... any air conditioning job 
requiring from 3 to 50 tons... and you'll find 
that you can’t beat a Governair system for day 
in, day out dependability. 

Governair Packaged Air Conditioners are 
designed to operate at peak efficiency—with all 
parts precision-matched to work together. And 
they’re built to give years and years of low-cost, 
trouble-free service. 

Choose Governair ...and you choose the best! 


_ 
* p 
a 


VAPORATIVE 
AIR CONDITIONERS p Ma metab 


tag Te 
ATIN: 
COOLERS AND COOLING 


COOLING 
TOWERS 


——— 
GOVERNAIR 
APA 2 


| ie 


DR. EDWARD U. CONDON, noted nuclear physicist, 
has been appointed director of research and development 
for CORNING GLASS WORKS., Corning, N. Y. He has 
resigned (effective September 30) as director of the Na- 
tional Bureau of Standards in Washington, D.C. DR. 
JESSE T. LITTLETON, vice president and present director 
of research, will become general technical advisor. 


Three engineering executives, BRUCE R. WRICHT, 
JOHN T. ODBERT and MICHAEL J. TOTH have joined 
| the steam specialty div., V. D. ANDERSON CO., Cleveland. 
| They will aid in the development of new purifiers. 





| W.H. MAXWELL is now assistant to the vice president, 
| WOLVERINE TUBE DIV., CALUMET & HECLA CON- 
SOLIDATED COPPER CO., INC., Detroit. Formerly di- 
rector of sales for the division, he has moved to Washing- 
ton, D.C., where he will work with government control 


| agencies. 


A. M. NORRIS, recently associated with Lloyd E. Mitch- 
ell, Inc., as chief air conditioning engineer, has joined 
BALTIMORE AIRCOIL CO., INC., as chief engineer. 
Mr. Norris is well known for his psychrograph, an ad- 
vanced form of psychrometric chart, which he developed 
in 1931. 


M. W. TOWNSEND is the new director of sales for 
HANDY & HARMAN, New York, covering all products 
used in the arts and industrial fields. For five years he 
has been assistant to the vice president in charge of sales 
. 2+. M. MACKAY has been elected director, executive 
vice president, and general manager of RON FIREMAN 
MFG. CO. OF CANADA LTD., an Iron Fireman sub- 
sidiary at Toronto. Before his election he was plant 

| manager at Toronto. 


At its 103rd commencement, GENEVA COLLEGE, 
Beaver Falls, Pa., awarded the honorary degree of Doctor 
of Laws to LUKE E. SAWYER, president, Babcock & Wil- 
cox Tube Co., Beaver Falls... . . RUEBEN N. TRANE, 
chairman of the board, Trane Co., La Crosse, Wis., recently 

| received a special citation from the UNIVERSITY OF 
WISCONSIN for his “many significant contributions to 
development of better living conditions.” It was presented 
| by the president of the University at a special convocation. 


- IN THE TERRITORIES 


| For DETROIT LUBRICATOR CO., div. of AMERICAN 
| RADIATOR AND STANDARD SANITARY CORP. 
three new sales appointments. K. B. THORNDIKE, pre- 
viously in charge of the western regional office, Chicago, 
is now vice president in charge of the eastern regional 
office, New York. The new manager of the west central 
regional office, Chicago, is 7. C. McKEE, JR., and F. J. 
KREISSL is managing the east central regional office, 
Pittsburgh. 


For UNITED STATES AIR CONDITIONING CORP., 
Minneapolis — a new exclusive distributor, MW ESTING- 
HOUSE ELECTRIC SUPPLY CO., with offices in Long 


Island City and Newark. The firm will handle room air 
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For the BIG heating Jobe... 


JOHNSON 30 AVH 


PERFECT for HOTELS, HOSPITALS, OFFICE BUILDINGS 
and countless other HEAVY DUTY HEATING JOBS 





For all around efficiency and fuel economy, the Johnson 30 AVH has 
never been surpassed. Heating Engineers all over the world have 
learned from actual experience that they can depend on 30 AVH 
performance. Probably more big buildings have been heated for more 
years by 30 AVH Burners than | by any other single oil burner model 
ever built. With compl e, we rec d it for your con- 


sideration on any hesep-duty job. 


If the 30 AVH doesn’t fit your specifications, there are other fine 
Johnson Burners that will. For the Johnson line-up is a complete 
line-up; small “packaged” domestic heating units . . . water heaters of 
every size . . . air, steam and hot water units . . . and a wide assortment 
of heavy-duty burners. Tell us what you need. We can supply it, and 
we'll be glad to help. 














Johnson's time-tested 30 AVH Burner uses preheated heavy 
oils that keep fuel bills low. It is built in six sizes and 
capacities to meet virtually any heavy-duty heating need. f Qi B , h 1 
peeeeeeeaeseeoeeeeeeceeee eee eee ee eeesd On eeeee eee 
S. T. JOHNSON CO. 


: P 40 Arli \ if, 
There’s a Johnson Oil Burner for every heating need ou dee ete aceon be 2 :~ 








OVER $1000 FUEL SAVINGS PER YEAR 
VERO PERFEX MOD o0 00 Cae) be oe) 


"it's true! Now, with efficient and dependable boiler 
equipment we are no longer troubled with exces- 
sive smoke. Fuel savings alone have paid for our 
PERFEX Controls and Instruments in less than one 
year...And that does not include the extra savings on 
maintenance. Best of all, we'll be saving money for 
years to come...thanks to PERFEX Controls.” 


1. B. Fort, Chief Engineer, Friendship Laundry Service, 
Chicago, Illinois. 


CONSERVE FUEL + INCREASE EFFICIENCY 
SAVE TIME! SAVE MONEY! 


WITHOUT OBLIGATION CLIP AND MAIL TODAY! 


PERFEX CORPORATION 
500 West Oklah Avenve - 





ail ‘ 7, wi 


Send me more information on Perfex equipment for 


CONTROLS my boiler room. 
YOU CAN TRUS! 








Address___ 
PERFEX CORPORATION, MILWAUKEE, WISCONSIN 

Re a a a SE a ae OR 

State 
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When you consider VENTILATORS 


Ask for PROOF 
OF PERFORMANCE! 


Claims are a dime a dozen in the ventilating field. 
The only way to be sure of what you’re buying in 
any make of ventilator is to 

insist on certified capacity 

ratings derived from tests 

made with the wind blow- 

ing against the ventilator 

in all directions as shown 

below. True performance 

under actual operating con- 

ditions can be determined 

only by such tests! 


give you CERTIFIED and Published 
Capacity Ratings 


Breidert ratings are based on tests made 
with wind blowing in all directions.* No 
matter which way the wind blows, 
barring interior negative pressures, the 
Breidert provides safe, sure ventilation 
...on roofs, vent flues, chimney tops. 
Stationary, no moving parts, nothing to 
jam or get out of order 


























HOW YOU CAN GET BETTER RESULTS 
WITH LESS MONEY 





It takes fewer Breiderts to do (or) You can use the same number 


of smaller size Breiderts to do 
the same job as conventional 
ventilators. 


the job as same size conven- 
tional ventilators. 


Get all the facts! Write today for complete 
Engineering Data Book, including certified capacity 
ratings. Address Dept. A. 


* By Pittsburgh Testing Laboratories 


THE G.C. BREIDERT CO. 


3129 San Fernando Road, Los Angeles 65, Calif. 


Representatives in principal cities throughout the U.S. 


| conditioners in the metropolitan New York and northern 
New Jersey areas. Sales will be directed by HARRY 
LaGUE, Long Island City. SOUTHERN HEATER CO., 
INC., New Orleans, which distributes the corporation’s 
gas fired unit heaters, has opened a branch sales room 
and warehouse at 1482 Madison Ave., Memphis, to serve 
the western Tennessee and Arkansas areas. The manager 


is A. J. SAUCIER. 


For the New York office of DOW CORNING CORP., 
Midland, Mich.—a new location at 600 5th Ave. ....... 
The Detroit branch offices of N/AGCARA MACHINE & 
TOOL WORKS have been moved from the General Motors 
Building to larger quarters at 15484 James Couzens High- 


way. 


For CONOFLOW CORP., Philadelphia—two new rep- 
resentatives to extend the company’s field service to the 
Houston, Tex., and Pittsburgh, Pa. areas. HAROLD CG. 
JONES CO., 502 Empire Bldg., Pittsburgh will cover the 
Pittsburgh, western Pennsylvania and northwestern West 
Virginia territories. M,N. AITKEN CO., 5960 Kansas St.. 
Houston, will cover Houston and the surrounding area 


extending from Freeport to Lake Charles, La. 


For BALTIMORE AIRCOIL CO., INC.—three new 
representatives. H. L. McMURRY & CO., with offices in 
Jacksonville, Miami, and Tampa, is exclusive representa- 
tive in Florida. BRYNER-SPRANLEY, 5701 Canal Blvd., 
New Orleans, will handle Louisiana, exclusive of the 
Shreveport area. HUMPHREY-WYNNE CO., 620 Sterick 
Bldg., Memphis, will cover western Tennessee and north- 


eastern Arkansas. 


For JENKINS BROS. New York—HOWARD J. 
DAUPHINEE, appointed to the valve sales staff, will cover 


| the northern California territory, working out of the San 


Francisco office. Previously, he headed export sales for 


| the Enterprise Engine & Machinery Co. 


For KAYLO DIV., OWENS-ILLINOIS GLASS CO., 


| Toledo—a new sales engineer, ANTHONY J. TYSENN, 


assigned to the Philadelphia office. He replaces H. L. 
PICKEL, who recently left the company to start his own 
business. 


For TRANE CO., La Crosse, Wis.—three new branch 


| office appointments. R. S. OYER, formerly with the 


Johnson Service Co., is now manager of the New Orleans 
office. MARVIN R. CLEMONS has joined the New Or- 
leans office as a field representative. Previously he was 
associated with Walter Cooke, manufacturers’ representa- 
tive in the area. E. M. JAMESON, a company field rep- 
resentative for the last two years, is the new manager of 
the Oklahoma City office. He succeeds R. W. SCHULTE 


who died recently. 


For ACME INDUSTRIES, INC., Jackson, Mich.—a 
newly appointed regional sales manager, ROBERT T. 
HANSEN, who will cover the central states area. His 


| headquarters will be Chicago. 
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For GLOBE STEEL TUBES CO., Milwaukee—a new 
distributor, THE SMITH PIPE AND STEEL CO., 
Phoenix, Ariz., which will handle the company’s com- 
plete line of welding fittings. 


For THE NATIONAL RADIATOR CO., Johnstown, Pa. 
the western Pennsylvania, eastern Ohio and northern 
West Virginia territories will be handled by JAMES L. 
WOMER, a member of the Chicago branch sales staff 
until March, when he was transferred to Pittsburgh. He 
succeeds CHARLES F. MORROW, who has retired from 


the company after completing 43 years of service. 


For GENERAL CONTROLS CO., Glendale, Calif.—S. 
D. ANDREWS, who joined the company three years ago, 
is the new branch manager of the Dallas, Tex., office. He 
replaces ROBERT FARMER who returns to the Glendale 


plant as a factory engineer. 


For DRAVO CORP., Pittsburgh—JOHN T. EDELEN 
has been appointed sales engineer in the Cincinnati office 
of the machinery division. He was assigned to the Ken- 
tucky area, including Louisville and certain areas in south- 
ern Ohio. Mr. Edelen also will represent the De Laval 
Steam Turbine Co.; C. H. Wheeler Div., Hamilton Thomas 
Co.; and Walker Process Equipment, Inc. 


For ACME INDUSTRIES, INC., Jackson, Mich.—V ER- 
NON TUPPER, JR., is the new southern regional sales 
manager. Until May, 1951, he was president and supervisor 
of sales in the eastern half of the U. S. for the Bal-Air 
Corp. Mr. Tupper replaces W/LLIAM FUNK who has 
been transferred to Philadelphia where he will be eastern 
regional sales manager. 


For TRUMBULL ELECTRIC, department of GENERAL 
ELECTRIC CO., Plainville, Conn—DOUGLAS J. DONO- 
HUE, since 1945 salesman for its eastern territory, has 
been appointed Atlantic district sales manager. He will 
maintain his office in Philadelphia. 


For TIMKEN SILENT AUTOMATIC DIV., Timken- 
Detroit Axle Co.—ROBERT D. HOWLAND has been ap- 
pointed field service representative. He will begin work 
in Michigan, and eventually will be in the Wisconsin re- 


gion. 


For WORTHINGTON PUMP AND MACHINERY 
CORP., Harrison, N.J.—a new branch office in Harrisburg, 
Pa., at 506 Hall Building, 2nd and Locust Sts. A. L. MAYS 
will be in charge of the new office, which will be a branch 
of the company’s Philadelphia office. 


For RELIANCE ELECTRIC & ENGINEERING CO., 
Cleveland—LLOYD F. GIEGEL his been appointed branch 
manager of the Gary, Ind., sales office. DANIJEL J. DON- 
NELLY is a new sales engineer in the company’s Philadel- 
phia office The KITSON DIV., WELSBACH 
CORP., valve manufacturer, has appointed J. R. WIL- 
LIAMS, Dublin, O., as its representative in western Ohio. 
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HOW TO GET 
QUICK INFORMATION 


THERM-O-TILE - 


Reg. U. S. Pat. Off. 
UNDERGROUND STEAM CONDUIT 


N.E. UNITED STATES ; 
Telephone H. W, Porter & Co., Newark, N.J., as printed below. Foire 
ill give © 


neers with many years of successful insulation experience w 
your call prompt and thorough attention. 


% 
S.E. UNITED STATES ; i 
Telephone the nearest Reid Hayden office, as printed ~~ | 
Baltimore, Richmond. or Charlotte. Capable engineers in these oy 
have been installing Therm-O-Tile in the Southern States ever since 
it was first placed on the market. 


ELSEWHERE - 


Telephone any Johns-Manville 
Technical Service Unit. Therm- 
O-Tile is represented by these 
units in all prin- 

cipal cities, 


u 


THERM-O-TILE BULLETIN 511 


This bulletin, just recently published, gives complete data concerning 


Therm-O-Tile. Read it and you will understand why Therm-O.-Tile 
was chosen for the first Federal Housing Project and since then in 
many other large projects including First Prize Glen Oaks Village, 
New York City. See our advertisements in the journal during past 
years for a better understanding of Therm-O-Tile acceptance by 
heating specialis\s. A copy of 511 is yours for the asking. 


& Contractors 


Insulation Engine ers 





SHELL 


UNIT ‘NEW BOOKS & REPORTS 
HEATER 





ASTM Issues 1950 Supplements 
to its Book of Standards 

To keep its triennially published Book of ASTM 
Standards up to date, the American Society for Testing 
Materials in the intervening years issues supplements to 
each part of the book. The 1950 supplements, recently 
issued in six parts, give in their latest approved form 353 
specifications, tests and definitions which were either issued 
for the first time in 1950 or revised since their appearance 
in the 1949 book. 

Part 1 Ferrous Metals (328 pages) includes 66 
standards covering steel (pipe and tubes, welding fittings, 
castings, bolting material, boiler plates, structural and 
rivet steel, bar steels, forgings, heat treated tires and 
springs, concrete reinforcement steel, corrosion and heat 
resisting steels, and metallic coated steel products) ; cast 
iron and malleable iron; ferro-alloys; metallography; and 
general testing methods. 

Part 2 — Non-Ferrous Metals (232 pages) includes 42 
standards covering copper and copper-base alloys (wire, 
rods and stranded conductors for electrical purposes, 
plate, sheet and strip, bars, shapes, pipe and tubes) ; 
aluminum and copper wire, rods and stranded conduc- 
tors; aluminum and aluminum-base alloys; die-cast 
Heaters may be used metals and alloys; electrical-heating, resistance, and 
singly or as a central system with the heated air dis-) related alloys (including electrical furnace alloys, and 
tributed through ducts. thermostat metals); metal powders and metal powder 
The efficiency of Lee Counter-current flow reduces fuel products; and general testing methods. 
consumption while the rugged simplicity of the system Part 5 — Textiles, Soap, Fuels, Petroleum, Aromatic 
decreases cost of installation, assures low maintenance pe eee A” Oe tN ee be 

charges and provides ventila-| a" rocarbons, An ifreeze s, Water (596 pages) includes 

tion without additional cost. 93 standards covering textiles; soaps; coke; petroleum 

: products and lubricants (motor and aviation fuels, light 

hydrocarbons, diesel fuels, hydrocarbon liquid solvents, 
distillate burner fuels, kerosene, illuminating, turbine and 
electrical insulating oils) ; greases; methods of measuring 





and sampling petroleum and its products; industrial 
aromatic hydrocarbons; gaseous fuels; industrial water 
(analytical methods, corrosivity tests, etc.) ; thermometers; 
and general testing methods. 

The other supplements are: Part 3 — Cement, Concrete;, 
Ceramics, Thermal Insulation, Road Materials, Water- 
proofing Soils (364 pages) which includes some standards 
on thermal insulating materials; Part 4 — Paint, Naval: 
Stores, Wood, Adhesives, Paper, Shipping Containers: 
(352 pages) and Part 6 Electrical Insulation, Plastics, 
Rubber. 

The supplements, in heavy paper cover, can be obtained 
from the society at 1916 Race St., Philadelphia 3, for 
$3.50 each. 





Mechanics of Vibration and 


Shock Isolation Explained 

A new book on the protection of equipment and ma- 
chinery by the use of resilient supports, Vibration and 
Shock Isolation, by Charles E. Crede, has been published 
by John Wiley and Sons, Inc. The author, now vice 


p a A T ' MM president and chief engineer for The Barry Corp., Water- 
town, Mass., bases his discussion on years of work with 
vibration and isolators for the Navy Department. The 
1001 TATNALL STREET 
WILMINGTON, DELAWARE 
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VERTICAL 
DELIVERY 
TYPE 


HORIZONTAL 
DELIVERY 
TYPE 


CENTRIFUGAL 
FAN TYPE. 

For heating only, 
or with dampers, 
filters, etc., 

for heating 

and ventilating. 


DIRECT FIRED 
HEATER. 

A complete heating 
and ventilating 
system in one 
compact unit. 

Oil or gas fired. 


For Heating Satisfaction... 


Think First of AIRTHERM 


_ Nationa'ly Advertised 
AIRTHERM MANUFACTURING COMPANY 


711 South Spring Avenve 
St. Lovis 10, Missouri 


es a Wt 
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HEAVY DUTY PIPE WRENCH 


Safety? Yes, indeed, Walworth, with more years of 
adjustable pipe wrench manufacturing experience 
than any other manufacturer, builds safety into thé 
Improved Walco Heavy Duty Pipe Wrench. Al 
parts are forged from the finest high carbon steel 
heat treated to add extra strength. The jaws of th 
Improved Walco are carefully machined and hard 
ened, affording a quick, sure grip. The handle an 
housing is made an integral unit by projection weld¢ 
ing, taking advantage of projection welding’s inhe rd 
ent strength to make the Improved Walco strong 
and safe! Because the J/mproved Walco is all ne. 
steel, it will withstand tremendous bending atraing 
and bend — not break — when overloaded. 

When you buy an Jmproved Walco Heavy Duty 
Adjustable Pipe Wrench safety is only one of the 
plus factors you get. There are many others — light 
weight — quick ratchet action — renewable lower 
jaw — calibrated pipe scale — perfect balance — and 
long years of satisfactory service. 

Ask your Walworth Distributor to show you this 
new heavy duty pipe wrench. See it, heft it, and 
you'll want to own it. 


WALWORTH 


valves « fittings- pipe wrenches 


60 EAST 42nd ST., NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 











POD Econo THERM 


“PACKAGED” STEAM GENERATOR 


WITH EXCLUSIVE OFF-CENTER FIRING 


SHOWS HIG 
SAVINGS! w - 


HERE’S WHAT OFFICIALS SAY AT 
W. B. PLACE & COMPANY, HARTFORD, 
WIS., CUSTOM DEERSKIN TANNERS: 


“We are very much pleased with thé Dutton gas-fired 
boiler . . . it has done an excellent job of heating, and been 
practically trouble free.” As to cost of operation, “our bills 
to date indicate a substantial saving . . . a big saving in 
labor.” 

From the installation picture, you might compare the 
appearance of these boilers — but where efficiency begins, 
comparison ends! The compact Dutton EconoTHERM pro- 
duces 160 h.p., against 90 4.p. for the space-consuming old 
boiler beside it. From a cold start, the Dutton will produce 
125 Ibs. of steam pressure in just 15 minutes. The old unit 
took 214 hours! 

In Hartford—or wherever they're installed —" packaged” 
EconoTHERMS win praise for fuel efficiency, safety and 
durability. Delivering swice the power you'd expect in half 
the usual space, the EconoTHERM is self-contained, with 
fully aucomatic controls. 

Exclusive Dutton “off-center firing” with rotary combus- 
tion gives you faster boiler water circulation, plus greater 
safety. Other features include: Large steam storage space... 
five or more square feet of water heating surface per rated 
h.p.... mechanical draft with short stack (no costly chim- 
ney) and choice of gas or oil firing. 


Learn about all the quality features of the Dutton 
EconoTHERM...WRITE NOW FOR BULLETIN EC-100G 


Other types and sizes — 5 to 250 h.p. 


PP ”iDDoc BOWLER DIVISION 


HAPMAN-DUTTON COMPANY 


\ KALAMAZOO e MICHIGAN 
since 1880 
Boiler mokel® 





book analyzes the causes of vibration and shock and 
evaluates the use of natural and synthetic rubbers, metal 
springs, felt and cork for designing isolators. Sections 
are devoted to special applications of isolators (in ma- 
chinery such as punch presses, electric motors, military 
equipment, etc.). 

The 328 page book may be obtained from the publisher 
at 440 4th Ave., New York 16, for $6.50 a copy. 


¥ 
Information on Summer and Winter Air 
Conditioning Expanded in Second Edition 


Psychrometric principles, the physiology of comfort, 
and a general description of various types of air condi- 


| tioning systems comprise the first chapters of Air Condi- 


tioning in Summer and Winter, by Richard E. Holmes. 

The author discusses summer and winter conditioning 
loads, advantages and disadvantages of various heat- 
ing and refrigerating systems, and the application of di- 
verse air conditioning methods and equipment (air filters, 
humidifiers, condensing equipment, self contained con- 
ditioners, and temperature and humidity controls). 

The book is intended to give engineers and students 
with secondary school technical education a_ general 
grounding in the field. It consists of the rewritten and 
expanded lessons given to air conditioning students at 
Westinghouse Electric Corp. by the author, now chief 
engineer, Air Conditioning Div., Worthington Pump and 
Machinery Corp., and instructor, Northeastern University. 
Each chapter is followed by a series of relevant questions 
and problems for the student. 

In the new edition, the material has been revised to 
bring up to date all procedures, tabular data, descriptions 
and illustrations. The chapter on refrigeration systems 
now presents an analysis of the cycle of operation on 
the pressure-enthalpy diagram, where the effects of the 
design of the various components upon the efficiency of 
the system may be demonstrated. A discussion of the 
reverse-cycle system has been added, and material on 
absorption systems has been expanded. A new chapter has 
been written on the design principles of reciprocating and 
centrifugal compressors, 

This 352 page book is available from the publisher, 
McGraw-Hill Book Co., 330 W. 42nd St., New York 18, at 


$5.75 a copy. 


Reports Uses of Low Dust 
Concentration Measuring Methods 


Report of investigations 4782, Investigation of a Photo- 
electric Device for the Determination of Low Concentra- 
tions of Dust, by D. I. Stone, L. J. Kane, T. E. Corrigan, 
H. W. Wainwright, and C. B. Seibert, discusses new low 
dust concentration measuring methods and their use in 
testing experimental devices for protecting compression 
machinery from low dust concentrations. 

A limited number of copies are available without charge 
from the publications distribution section, Bureau of 
Mines, 4800 Forbes St., Pittsburgh 13. The report, as 
PB 103 260 (same title), can be obtained from the Library 
of Congress, photoduplication service, publication board 
project, Washington 25, D.C., at $1.75 in microfilm or 
$2.50 in photostat. 
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MODERNIZE 


with the 


AMESTEAM 


GENERATOR 


Type UV Condensate Pump 





CACCESSIBLE C EFFICIENT 


@ AUTOMATIC 


10 to 500 h. p.— 
15 to 200 Ibs. 


Type HS Condensate Pump 


| 
| 
| 
| 
© COMPLETE © COMPACT | 
| 








WRITE FOR Type TM Turbine Pump 
yo U R Cc re) P Y Seeeceeseseeecoeece 


AMES works 


BOX 2009 OSWEGO, N. Y. 


ST. JOSEPH, MICHIGAN 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 


volume eof air with 
minimem air neise. 
for 150 tbs. 


GY. regz]/ PORATION 
DETROIT 11 MICH 








Meters and Measurements Treated 
in New Book on Electricity and Magnetism 


Included in the new book, Practical Electricity and 
Magnetism, by Maurice Rubin, is a chapter on electrical 
meters and measurements which covers such topics as the 
ammeter, use and principle of the shunt, the voltmeter 
and its connections, use and principle of the multiplier, 
potential drop, the wattmeter, resistance measurements, 
measurement of inductance, etc. 

In the other chapters, the author, now resident-visiting 
engineer on radar for Bell Telephone Laboratories, dis- 
cusses electrostatics, electric charges in motion, magnetism, 
photo-electric and thermionic emission, electrical conduc- 
tivity of gases, practical applications (generators and 
motors), and recent developments in the field. 

This 356 page book may be obtained from the publisher, 
The Chemical Publishing Co., Inc., 212 5th Ave., New 
York 10, at $7.50 a copy. 


Paper Discusses Building Construction 
in Relation to Solar Heat Gains 


The Sunshine Problem in Air Conditioning, the Napier 


| Shaw Premium Lecture delivered by Neville S. Billington, 
| which appeared in the June, 1951, issue of the Journal 
| of the Institution of Heating and Ventilating Engineers, 
| is a consideration of building construction as it is related 


to solar heat gains. Surface treatments used for excluding 


| the sun’s heat are touched on. Solar heat gain through 
| walls and roofs and the effect of internal partitions and 
| furniture are discussed. The conclusion is that the 
| external wall construction has a relatively small effect on 
| conditions within a building fully exposed to the sun. 


The Journal is published by the Institution, 75 Eaton 


| Place, London S.W.1, England. 


| New Volume Brings Together Practical 
| Information on Industrial Piping 


Steam piping, valves, water piping, oil piping and the 


| Fanning formula, alloy piping, and similar topics are 
| covered in the new book, /ndustrial Piping, by Charles T. 
| Littleton, which is intended for practising piping designers 


and erection foremen as well as engineering students. 


| This 394 page book may be obtained from the publisher, 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 
18, at $8.00 a copy. It will be reviewed fully in a later 


| issue of Heating, Piping & Air Conditioning. 


| Other Books and Reports Received 


THE HUMAN SIDE OF INDUSTRY—This new 102 


| page booklet comprises the transactions of the 15th an- 
| nual meeting of the Industrial Hygiene Foundation of 


America, Inc. (Mellon Institute). The title article is the 
speech delivered by D. K. David, Dean, Graduate School 
of Business Administration, Harvard University. Also 
included are a panel discussion on “Teamwork for a 
Better Workplace,” and articles on auditing industry’s 
medical departments (facilities and administration), the 
cost of employee disability to the employer, and protec- 
tion of personnel and plants in an atomic emergency. 

The booklet, transactions bulletin no. 15, was published 
by the foundation, 4400 5th Ave., Pittsburgh 13. 
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Efficient dust removal is the most important considera- | 
tion in selecting a dust collector, but there are other | 


factors almost as important. 


High efficiency is often | 


accompanied by a high operating cost and a collector | 


with both high efficiency and low operating cost is an 
exception. 


Dustube is better both ways. Its cloth-tube filters trap 


all dry dusts with nearly 100% efficiency; and its simple | 
design results in lower power costs. Tests show that dis- | 
charged air contains less than 10 million particles per | 


cu. ft. from 2 to 10 microns in size. 


Maintenance, which can be so costly, is exceptionally low | 


with a Dustube. There are no abrading parts to damage 


the long-wearing cloth tubes. You can tell the condition | 


of the tubes at a glance from a central walkway. There 
are no screens or metal frames to remove. 
change tubes in a matter of minutes without tools. 

Mr. William Johnson of the Oliver Corporation sums it 
up as follows: “In terms of efficiency and cost-saving per- 
formance, our Dustubes are the best investment we ever 


made. Operating costs are confined to supplying power | 
Power costs are exceptionally | 


for fans and shakers. 
low . . . there are practically no maintenance costs.” 

Dust is a problem that Dustube will belp you solve more 
effectively. We will gladly send you full information. 


A 


WHEELABRATOR & EQUIPMENT CORP. 
619 $. Byrkit St., Mishewoke, ind. 


a 
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One man can | 


| 


is the answer 


“Illustrated above is the Eagan “Eagle” versatile unit, han- 


dling 8,000 sq. ft. at 20 P.S.I. and selling for a trade price of 


$139.00 £.0.B. Philadelphia. 


Eagan Standard Units are made in single and duplex models to 


| 150,000 sq. ft. E.D.R. at pressures to 200 P.S.1. 


Your pump problems are invited. Eagan engineers or your local 
Eagan representative or the factory engineers offer their services 
for any pump requirement.” 


White Joday. 








WALTER H. EAGAN CO.,inc. (Dept. 8) 
2336-38 Fairmount Avenue 
Philadelphia 30, Pennsylvania 

















THEMSELVES 
INSTALLATION <¢cex INSTALLATION 


Time after time, Sterlco Condensation Pumps have proven 
they can do a better job — and there are many reasons why. 
Take, for instance, the Sterlco 4200 Series Condensation 
Pump. It is designed to do one job, and do it outstandingly 
well. Rated conservatively, the 4200 can actually safely 
deliver its full rated output continuously for long periods 
— and its many exclusive features cannot be found in much 
higher priced pumps. Yes, it’s no wonder Sterlco always 
does a better job. 


© LONG WEARING Carbon- 
Type ROTARY SEAL 


@ LARGE CAPACITY TANK 


@ COMPACT, NEAT 
APPEARANCE 


e@ EASY ACCESSIBILITY New Sterlco 4100 Series 


‘or jobs where steel tank 


OF PARTS is preferred. Same fea- 


tures as 4200. 


All STERLCO products 
are distributed through 
leading heating and 
plumbing wholesalers. 


GENTLEMEN: Please send me complete information 
on Sterlco Condensation ps. 





Name............ 
City. 








- MBRTINGS & CONVENTIONS 


6th NATIONAL INSTRUMENT CONFERENCE AND 
EXHIBIT—Sponsored by the Instrument Society of 
America, 921 Ridge Ave., Pittsburgh 12. The affair will 
he held in the Sam Houston Coliseum, Houston, Tex., Sep- 
tember 10 to 14, 





INTERNATIONAL DISCUSSION OF HEAT TRANS. 
FER—Postwar heat transfer developments will be the 
theme of a meeting, September 11 to 13, London, England. 
Plans for participation by engineers in the western hemi- 
sphere are being arranged by a joint committee on North 
American participation, which consists of representatives 
from some 12 professional and engineering societies. The 
American Society of Mechanical Engineers, 29 W. 39th St., 
New York 18, is coordinating administrative details. 


IBR SCHOOL OF MODERN HEATING—The school of 
modern heating, sponsored by the Institute of Boiler and 
Radiator Manufacturers, 60 E. 42nd St., New York 17, 
is a travelling school designed to provide an intensive 
three-day training in heating design and _ installation. 
Classes will be held this month from September 11 to 13, 
at Grand Rapids, Mich.; from September 18 to 20, at 
Minneapolis, Minn.; and from September 25 to 27, at 
Omaha, Neb. A list of the dates and locations of meet- 
ings to be held through December of this year is now 
available from the institute. 


BRITISH BUILDING RESEARCH CONGRESS 
Sponsored by a number of professional institutions and 
societies, government departments, and representative in- 
dustrial federations, the congress will be held in London, 
September 11 to 20. 

Among the papers to be presented during the heating 
and ventilating sessions is one on heat transfer, by Prof. 
C. O. Mackey, Cornell University, and one on radiant 
heating by Prof. F. W. Hutchinson, University of Cali- 


fornia. 


WHOLESALE HEATING AND PLUMBING TRADES 
OF NEW ENGLAND—The annual convention will be held 


Sepetmber 14 to 17 at The Balsams, Dixville Notch, N. H. 


1951 PUBLIC WORKS CONGRESS AND EQUIP. 
MENT SHOW—The congress and show, sponsored by the 
American Public Works Association, 1313 E. 60th St.. 
Chicago 37, will be held September 16 to 19 at Veterans 
Memorial Bldg., Detroit, Mich. 


THE AMERICAN SOCIETY OF MECHANICAL ENGI. 
VEERS, 29 W. 39th St., New York 18—The fall meeting 
will be held September 26 to 28 at the Hotel Radisson, 
Minneapolis. Papers scheduled for the meeting include: 


Distribution of Heat Transfer Coefficients around Circular Cylinders in 
Cross Flow at Reynolas Numbers from 20 te 500, by E. R. G. Eckert, Na- 
tional Advisory Committee for Aeronautics, and Eric Soehngen, U.S.A.F 
Office of Air Research 

Determination of Dust Concentrations in Flour Mill Suction Systems, by John 
M. MacKenzie, U. of Minnesota 
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Beauty and Strength 
OU Your Boiler... 


...with an exclusive design 


by Atlas. 


A boiler jacket by Atlas serves two impor- 
tant purposes. First—its functional design 
cuts installation time to a minimum. Saves 
labor costs—increases profits. Secondly—its 
beauty of design lightens your sales load— 
finds new prospects—enlarges your market. 
Moreover—an Atlas jacket is yours alone .. . 
built to your specifications, designed to best 
fit your market demands. 





Send Your Boiler Specifications to Us for Cost Estimates 


MANUFACTURING co. ALSO MANUFACTURERS OF : 


FURNACE CASINGS ond BLOWER HOUSINGS 
EUSTIS AT ROBBINS ST. ST. PAUL 4, MINN. 


JTORAy aves vou som 


e EASY INSTALLATION FOR YOU 
e LASTING CUSTOMER SATISFACTION 


There may be cheaper types of baseboard radiation than 
AUTORAD but in no other finned type radiators can you 
yet finer engineering design, better materials and fabrica- 
tion, and as beautiful appearance 


All-steel construction makes bond between fins and pipe 

permanent. No electrolytic action or expansion differ- AUTORAD Finned 
ences can loosen the fins and reduce heat transfer. Fin Pipe 

spacing is ample for easy cleaning. 


On your next job of new construction or remodeling, try 
AUTORAD. It will build business for you by the satisfac 
tion it gives. 
Space Saving 


Ask for Form AR-101 and Bulletin 50 : Sundae cas citaseneat 








Manufacturers of Heat Transfer Equipment Since 1920 
3535 W. Fillmore St., Chicago 24, Ill. 
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“1407 BROADWAY" — 42 stories — the latest word in indus- | 
trial architectural design and again FAIRBANKS Valves are | 


on the job, The pl ing, heating, sprinkler and air condi- 
tioning systems — all FAIRBANKS Valves. 


1. A complete line of bronze and iron body valves. 


A reputation for quality achieved during fifty years of 
valve manufacturing experience. 


A progressive engineering policy that has stimulated 


and incorporated improvements in designs. The U-O1 | 
| NEERS, 919 Milam Bldg., Houston 2, Tex.—The annual 
of which over 3000 were used in “1407 Broadway”, is | 
| scheduled for October 18 to 20, at Corpus Christi, Tex. 
A modern manufacturing plant utilizing the newest pro- | 
duction machinery and inspection devices, operated by | 
personne! who gained their “know-how” by experience. | 


A spit of teem werk, eseperation and pride in a | be held at the Palmer House, Chicago, October 25. 


job well done that is symbolical of THE FAIRBANKS | 


150 Ib. renewable composition disc bronze globe valve, 


a typical example of this policy. 


COMPANY. 


Architects: Kahn & Jacobs, New York City 

Genero! Contractors: J. H. Taylor Construction Co., New York City 
Consulting Engineers: Joros, Baum & Bolles, New York City 
Plumbing Contractor: Jarcho Bros., Inc., Long Island City, N.Y. 
Heating Contractor: 

Sprinkler Contractor: oa Ey gana 

Air Conditioning Contractor: ty 


i irbanks 
Fair COMPANY 


7 


NEW YORK 3, N 


393 LAFAYETTE STREET 








Measurement of Particle Size Distribution in Flour, by Kenneth T. Whitby, 
U. of Minnesota. 

Industrial Plant Boiler Feedwater Treatment, by D. C. Carmichael, E. I. 
DuPont de Nemours & Co ~ 


An Experimental Investigation of Overstraining in Mild Steel Thick-Walled 
Cylinders by Internal Fluid Pressure, by Montgomerie C, Steele and John 
oung, U. of Illinois 


Some Theoretical Aerodynamic Investigations of Impellers in Radial and 
Mixed Flow Centrifugal Compressors, by John D. Stanitz, National Ad- 
visory Committee for Aeronautics 


39th NATIONAL SAFETY CONGRESS AND EXPOSI- 
TION—to be held in Chicago, October 8 to 12. Sessions 
on industrial safety are scheduled for the Stevens, Palmer 
House, Congress and Morrison hotels. For further in- 
formation write R. L. Forney, general secretary, National 
Safety Council, 425 N. Michigan Ave., Chicago 11. 


14th JOINT FUELS CONFERENCE—Sponsored by the 
Coal Division, American Institute of Mining and Metal- 
lurgical Engineers, 29 W. 39th St., New York 18, and the 
Fuels Division, American Society of Mechanical Engineers 
(same address), the conference will be held October 11 
and 12, at the Roanoke Hotel, Roanoke, Va. 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS, 500 Sth Ave., New York 16—A technical confer- 
ence on the application of fractional horsepower motors 
to refrigeration equipment and pumps has been scheduled 
by the Institute for October 11 and 12, at the Dayton Bilt- 
more Hotel, Dayton, Ohio. For information regarding 
registration, etc., write D. C. Breeding, Frigidaire Div., 
General Motors Corp., Dayton, Ohio. 


AMERICAN GAS ASSOCIATION, 420 Lexington Ave., 
New York City—The 33rd annual convention, St. Louis, 


Why this preference? What is the answer? Look at the facts: | October 15 to 17. The Jefferson hotel will be headquarters 


for the residential gas and industrial and commercial gas 
sections; the Mayfair and Lennox hotels for the operating 
section; and the Statler Hotel will house the accounting 


section. 


NATIONAL ASSOCIATION OF CORROSION ENGI- 


meeting of the association’s South Central Region is 


PLUMBING AND HEATING INDUSTRIES BUREAU, 


35 E. Wacker Drive, Chicago 1—The annual meeting will 


THE 7th ALL-INDUSTRY REFRIGERATION AND 


| AIR CONDITIONING EXPOSITION, to be held at Navy 


Pier, Chicago, November 5 to 8. The affair is sponsored 
by the Refrigeration Equipment Manufacturers Associa- 


| tion, 1346 Connecticut Ave., N.W., Washington 6, D. C. 


CONFERENCE ON DESIGN AND CONSTRUCTION 
OF ATOMIC INSTALLATIONS—Co-sponsored by the 
American Institute of Architects, 1741 New York Ave.. 
Washington 6, D.C., and the U.S. Atomic Energy Com- 
mission, Washington 25, D.C., the conference will be 
conducted by the Building Research Advisory Board of 
the National Research Council. It will be held November 
27 and 28 in Washington, D. C. Discussions of atomic 
age architecture are planned. 
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..eif's made of 
corrosion-resistant TRANSITE* 


It’s No sEcRET why Transite* Industrial Vent Pipe 
has solved difficult venting problems for many plant 
engineers ... and thereby lowered their maintenance 
costs. 

This tough, durable asbestos-cement pipe success- 
fully resists many of the corrosive fumes, vapors, and 
gases encountered in a wide variety of industrial 
operations... helps avoid frequent replacements that 
waste both time and money. 

In addition, Transite Industrial Vent Pipe is non- 
metallic and therefore rustproof — needs no painting 
or other protective treatment. It can be used as ducts, 
vents or stacks in either indoor or outdoor service. 

Plant men appreciate its light weight, plus the 
fact that it can be cut and drilled with ordinary tools. 
And it comes in a complete range of sizes up to 36” 
in diameter . . . with a complete line of rustproof, 
corrosion-resistant fittings that adapt it to practically 
any job requirement. 

You will find further details on Transite Industrial 
Vent Pipe in Data Sheet Series DS-336. For your 
copy write Johns-Manville, Box 290, New 
York 16, N. Y. In Canada, 199 Bay Street, 


Toronto, Ontario. Lv) 
*Transite is a registered Jobns-Manville trade mark, 


Johns-Manville 
TRANSITE "V2" PIPE 


Heating, Piping & Air Conditioning, September 1951 


| Tualy madeans baiting a lowed rats 


| eos for Schoois, 
Hospitals, Hotels, 
Industrial Plants, 
Commercial and 
Apartment 
Buildings 


id dae 43 


Commercial 
“FIN PIPE” 





KRITZER... 


Kritzer takes all the guesswork out of finned-pipe 
heating. Figuring a job is easy, and swre — thanks 
to authoritative test-based performance tables, and 
greater standardization among component parts. 
Installation is simple as ABC. One job will convince 
you that “If it’s Kritzer it’s right, Sir!” — right 
for the job, and right for you. Write for all the 
facts on Kritzer Commercial Fin-Pipe Coils today, 


Heating Engineers — Kritzer Engineering 
Manuals offer the most complete data available 
on finned-pipe heating; write for copies. 


See your Jobber 
for Kritzer Radiant Coils. 


KRITZER RADIANT COMMS, inc. 
2901 W. Lawrence Ave., Chicage 25, ti. 
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SAVE CRITICAL MATERIALS — A 


CUT PIPING COSTS 


with Zephyrevetd” Stainless Steel 
SCHEDULE 5 and 10 WELDING FITTINGS 


Now 
AVAILABLE ' 


in I.P.$. and TUBE O.D. 
sizes from the Complete 
TRI-CLOVER 
LINE 


In addition to standard fit- 
ting types, Tri-Clover offers 
@ wide range of prefabri- 
cated assemblies such as 
this butt-welded, flanged 
unit, to meet special re- 
quirements. 


e Here is your chance to save on critical corrosion- 
resistant materials—and cut your piping costs at the 
same time ... with Zephyrweld® SS Schedule 5 and 
10 light weight welding fittings. 


Fabricated in a full range of fitting types, in both 
I.P.S. and TUBE O.D. sizes from '% in. thru 24 in., 
these fittings are now available from Tri-Clover’s 
Complete Line of corrosion-resistant fittings, valves, 
pumps, pipe, tubing and specialties. Stocks are also 
carried in strategically located warehouses throughout 


the country. 


MACHINE CO. 


KReneshe, Wiseensina 


TRIALLOY AMD STAIMLESS STEEL 


SANITARY Fr ang oe aves 
PS, TUBING. SPECIALTIES 


THE Complete LINE 


SEND FOR NEW CATALOG 
beens Boa ee tal tno 08 ties” 
on San 
_ Schedule 5 and 10 Fittings. Send for your copy todey. 


aeecane manne bo 
WMDUSTRIAL FITTING: 
WNOUSTRIA pone 


| NATIONAL HEATING WHOLESALERS ASSOCTIA- 
| TION, 609 Union Commerce Bldg., Cleveland 14, Ohio 

| The annual meeting will be held at the Statler Hotel, Cleve- 
| land, December 3 and 4. 


NATIONAL WARM AIR HEATING AND AIR CON. 

DITIONING ASSOCIATION, 145 Public Square, Cleve- 

| land 14—The 1951 annual convention is scheduled for 

| December 5 and 6, and will be held at the Hotel Cleveland, 
| Cleveland. 


THIRD PLANT MAINTENANCE SHOW—To be held 
at Convention Hall, Philadelphia, January 14° to 17. Reg- 
istration and hotel information may be obtained from 

| Clapp & Poliak, Inc., 341 Madison Ave., New York, the ex- 
| position management..»Amyexhibitors’ list is available 
from Banner & Greif, 250 W. 57th St., New York 19. 


AMERICAN SOC#*HTY OF HEATING AND VENTI- 
| LATING ENGINEERS, 51 Madison Ave., New York—The 
| 58th annual meeting will be held in St. Louis, January 28 
| to 30. The next International Heating, Ventilating and 

Air Conditioning Exposition will be held in conjunction 
with the society's 59th annual meeting, to be held in Chi- 
cago, January, 1953. 
ASSOCIATION OF CORROSION ENGI- 
Tex.—The 1952 an- 
Tex., March 


NATIONAL 

NEERS, 919 Milam Bldg., 

| nual conference will be held at Galveston, 
10 to 14. 


Houston, 


INTERNATIONAL CHURCHMAN’S EXPOSITION 
The first annual exposition is scheduled for the Chicago 
International Amphitheatre for May 19 to 24, 1952. It 
is designed to aid churches of all faiths in the planning, 
construction, maintenance and the more effective use of 
church property. Further information may be obtained 
from M. W. Hinson and J. Vancil, exposition managers. 
19 South LaSalle St., Chicago 3. 


| New Book Offers Information on 
| Aircraft Air Conditioning 
Air Systems for Aircraft, by C. A. H. Pollitt, describes 
the construction and operation of the various pneumatic 
operating systems used in civil and military aircraft. 
There is a chapter on air conditioning and cabin heat- 
ing systems which covers inflatable pressure cabin seals, 
the Barber-Colman micro cabin temperature control sys- 
tem, warm air cabin heating systems for non-pressurized 
cabins, cabin heating systems for pressurized cabins (us- 
ing petrol heaters), for non-pressurized cabins (using 
petrol heaters), petrol heaters for cabin heating, the 
Stewart-Warner type hermetic 
combustion heater, fluid heat aircraft heaters, and similar 


“South-wind” injection 
| equipment. 

Another chapter covers the Minneapolis-Honeywell cab- 
in temperature contro! system for the Douglas DC-4 “Sky- 
master” aircraft. 

Also discussed are superchargers and other engine con- 
| trols,. pneumatic radiator flap controls, brake systems, etc. 
|  Thisxl76 page book, published by Sir Isaac Pitman & 

Sons, Ltd., London, may be obtained from the distributor, 
| Pitman Publishing C sorp., 2 W. 45th St., New York 19, at 


| $4. 75 a copy. 
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OIL, GAS AND STOKER FIRED 
HEAVY DUTY STEEL HEATERS 


AVAILABLE 
WITH OR WITHOUT 
INDUCED DRAFT BLOWERS 


MODEL D 





MODEL H 
a 200,000 TO 1,500,000 BTU 
: ideal for: 
AUDITORIUMS 

DRIERS 

- us ig GARAGES 
900 SERIES 9 

400,000 TO 2,000,000 BTU THEATERS 

NATIONAL HEATER COMPANY 


CHURCHES 
FACTORIES 
HANGARS 
SCHOOLS 
WAREHOUSES 


EEE ayy ob verge 2180 CLEORA AVE. ST. PAUL 4, MINNESOTA 











TEMPSCRIBE 
Recording Thermometer 


Available in 10 different ranges to cover 

= F to +160°F temperatures, and 

with gph tee chart drives for 

any of the following chart rotations 

8 hours, 24 hours or 7 days. 
Available in 
two styles: 


This entirely self-contained, One with a seale 
compact and reliable tem- < 
perature recorder automati- other 

cally writes a continuous double scale of 
squeed of temperature changes on a replaceable 0-3000 ft./min, 
chart. Record shows at as nce maximum and — miles 
the duration of aes 
temperatures above or Ons any given point; a : ’ 
also shows the exact time of every temperature In principle, this unique instrument 
change and how rapidly it takes place. Re- P t provides 
cording pen and bi-metallic element are instantaneous, direct readings of air ve- 
built in hinged, removable door which is locity without timing, calculations or refer- 
also front of instrument. Thus, by merely ence to charts. Readings are obtained by 
changing doors it is easy to interchange temperature ranges or to con- hor air the instrument in the air stream so 
vert to the O peration-Time Receodes scribed below. Instrument is that air blows conan its circular face, causing 


ll, 534" wid 4%" Charts 4 rotation of a multi-blade rotor mounted in 
ni cas oe ee instrument housing. The circular scale surround- 


i ae pan py turns to von maint Lm ne 

jing under an index pointer on scale window 

@ OPERATION-TIME RECORDER This ‘dcoct reading anemometer is particularly 

useful for measuring air current velocities of air 

This instrument has a pd unit which is identical to the door of the Recording conditioning systems, grille velocities and air de- 
Thermometer . It makes record of + liveries from registers an Sen for balincing 
duration of electrical of overations ru such as ett oy Be fo air heating systems, and for checking air dis- 
heaters, etc. Pen is soaved be when tribution of all kinds of ventilating systems. Furnished 
contact is closed. Fenny! iy ier gum parallel or series connection. with detachable handle (as illustrated ), and leather case. 

















Ask your Jobber or Write for Bulletin 720 Ask your Jobber or Write for Leaflet 760 


~~ a 


OOO BENNETT STREET - PITTSBURGH 8, PA. 
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RECENT TRADE LITERATURE enc tr sornon Produ, ne, Eat 168 5 


and Waterloo Rd., Cleveland 10, has issued bulletin 503 
describing its blower wheels which are furnished together 
with shop drawings and templates, so that manufacturers 
may construct their own blower assemblies. Drawings of 
suggested assemblies are included and the company’s 
blower parts are described. 





For your convenience in obtaining copies of 
these bulletins, see coupon on page 211. If you 
write direct to the manufacturer, describe care- 
fully what literature you want, as the number 
given first in each item is for use only when 
sending requests to Heating, Piping & Air Creep Stress Data on Tubing Steels 
Conditioning. HPAC 104—Data card TDC 102, published by The 
Babcock & Wilcox Tube Co. Beaver Falls, Pa., gives 
creep stress data for rates of 1 percent elongation in 
Aluminum Reduction 10,000 and 100,000 hr at temperatures of 800 to 1500 F 
HPAC 101—A new booklet issued by the Reynolds for 16 carbon, intermediate alloy and stainless steels. 
Metals Co., 2500 S. 3rd St., Louisville, Ky., describes the 
company’s Jones Mills, Ark., plant, which produces alu. Dampers and Shutters 
minum pig by the electrolytic reduction process. HPAC 105—Dampers and shutters for heating, air con- 
ditioning, ventilating and industrial applications are de- 
scribed in a brochure now available from the Minneapolis- 
HPAC 102—The blowe ie hecttes s Honeywell Regulator Co., Merchandising Div., Minneapolis 
ae re _plower type unit heaters of ©. A. 8 The booklet also describes the company’s motor oper- 
Dunham Co., 400 W. Madison ot. Chicago 6, designed ating units for positioning dampers in response to tem- 
for large area heating in factories, warehouses, etc., are + ie ; x PEG 
j ? ‘ee : ns perature or pressure controllers. 
described in bulletin 2301 issued by the company. Five 
types of mountings (floor, wall, ceiling, inverted and Design Data for Multi-Room 
platform) are illustrated, and accessories such as mixing itt ata Cured 
dampers, bypass dampers, and filter sections are shown. Te 
HPAC 106—Complete technical data for laying out the 


Also given are basic sizes of ten different assembly ar- 
rangements, shipping weights, typical specifications and “Custom-Air” year round air conditioning system for 
offices, hospitals, hotels and other multi-room structures 


Cie aie net em wn rant 


anaes 


Blower Type Unit Heaters 


conversion factors. 








ree 


Only 7 Ibs. pressure provides 
FINE, UNIFORM BREAK-UP 
AND DISTRIBUTION OF FLUID 





Send today 


Absence of internal vanes and obstruc- technical bulletin describing 
tions permits maximum spraying efficien- Binks ROTOJET Nozzles 


cy at extremely low pressures with Bulletins give full information on 
sizes and capacities of the fol- 


Binks Rotojet Spray Nozzles. Designed lowing Binks Rotojet Nozzles: 
on the off-center inlet, whirl chamber Bulletin Numbers: 
principle for greatest spraying effective- 10. Small and Medium Capacity 


ness. Sizes up to %” pipe connection are a — tes Bilao & oS 
clog-proof of two-piece construction, precision-ma- : . aon a ee 
chined from finest quality brass bar 12. Large Capacity Nozzi 
r Zz be 9 pacity Nozzles 
spray no zles stock, stainless steel or any special alloy 13. Nozzles for Spray Ponds 
that is machinable from bar stock. Sizes 14. Nozzles for Metal Cleaning 
” “me ‘ Operations. 
from 1" to 242" have strong cast one-piece Please state how nozzles will be 


bodies. Wide capacity range. used, giving installation capacity. 











THERE'S A BINKS SPRAY NOZZLE Bi k | { \ 
dd scan dleiesia INKS MaNnuracturRING COMPANY 


REPRESENTATIVES IN ALL PRINCIPAL CITIES M 3118-38 CARROLL AVE., CHICAGO 12, ILLINOIS 
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At Whitlock, we know how to make pipes do tricks. isf 
Take this compound bend, for example. it's fabri- _ = ai. You cas entity any 
cated of 5” “ee x 3.156” |.D. seamless monel pipe - humidification re- 
with a 3/32” silver lining . . . bent to 189° at one : tT ; ; : 
end, to 90° at the other end, and offset 0° 59 for = Sevpmnee cuales 
draining. Tolerances are only + 1/32” on all main ern Walton equip- 
dimensions. Here are the production operations ment. All are easily 
in the sequence we followed: ‘ . ‘> 
| _installed, use a mini- 


(1) Test monel pipe hydrostatically to 6300 psi. | aus of ‘water i 


(2) Upset monel pipe ends to 7 4” diameter for a : 
distance of 5 3/16”. , electrical current. 
(3) Silver line straight upset pipe to a minimum 4 
thickness of 3/32". Thousands of varied 
(4) Cold bend silver-lined pipe to details given and installations for in- 
te tolerances specified (hot bending impossible ‘ x : 
—— dustries which must 


because of lining). 
Weed pe one, ; maintain controlled 
Test bends hydrostatically to 6300 psi, using = ah : ss ae 
special test flanges to avoid injury to silver we humidity conditions’ 
lining. " aH 
(7) Assemble special 15 1.” diameter x 3” thick have proven Walton 
forged steel flanges. to be the standard 
This is a typical illustration of Whitlock process : for efficient perform- 
equipment. If you could visit our plant, you would =| il cena, 
find heat exchangers, pressure vessels, pipe bends, “ ae ’ 
coolers, condensers, vacuum chambers . . . in fact a free operation. 
the widest range of work — all being constructed to sae 4 = Check on the Walton 
rigid specifications to meet exacting customer or j Be : 
code requirements. “ System, now! 


bt 


RETIN OL ET ITS EIEIO IE: rt taney. tay 
oe J RS ape 


Whether your needs are standard or special, 
whether you require ferrous or non-ferrous materials, 
Whitlock facilities and techniques are ready to 
serve you. Write today for recommendations. THE 
WHITLOCK MANUFACTURING CO., 44 South 
St., Hartford 10, Conn. 


WHITLOCK HEATERS: = 


DESIONS nd SUILDS ends « eile « Condensers Coolers WALTON LABORATORIES - INC 
Receivers + Reboilers 
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is contained in a new 36 page bulletin, DS-369, prepared 

by The Trane Co., La Crosse, Wis. This system features 

individual temperature control for each room or apart- 

ment, while humidity and ventilation air are controlled 

centrally for the entire building. Typical arrangements 
| of equipment are shown, the room units are described, 
| and selection factors are given in charts and tables. 





| Diaphragm Motor Valves 


HPAC 107—Specification sheet 418-1, issued by Min- 
neapolis-Honeywell Regulator Co., Brown Instruments Div., 
Wayne and Windrim Aves., Philadelphia 44, covers the 

| company’s series 700SG air operated diaphragm motor 
valves for wide band proportional control. They are 
skirt-guided and have a maximum operating temperature 
of 450 F. Details are given on sizes, construction, body 
materials, etc. Flow characteristic charts are included. 


Flooded Electric Equipment 
HPAC 108—A new 19 page booklet, Reconditioning 


POWER-TYPE GAS Flooded Electric Equipment, has been issued by General 
CONVERSION BURNER Electric Co., Schenectady, N. Y. The general instructions 
are followed by separate sections on such equipment as 

Regardless of the size of the heating | Steam turbine generators, d-c generators and exciters, 


plant, Lo-BLAST Gas Burners deliver | transformers, meters, air switches, induction voltage 
more heat per fuel dollar. In 19 years sovibators.< hich Welline Wushines Haltatns re Ere 
of actual operation, these power-type | Tegulators, high voltage bushings, lightning arresters, etc. 
units have consistently cut fueland serv- | Equipment is classified with regard to degree of damage, 

ce costs. © e.2 * 
hagas : . | and different methods for reconditioning are suggested to 
Because primary and secondary air > oa a : ‘ . _ 
is perfectly controlled from a blower | fit specific cases. Detailed directions are given for dis- 

source, the Lo-BLAST Burner is inde- | assembly, reassembly, and cleaning. 

pendent of variable natural draft. Hence ’ . 
it is particularly well suited for down- 
draft boilers. Combustion is completed 
in an incandescent firebox, with radiant heat ap- 
plied to crown sheet as well as side walls. x ce - 4 
Osher feanincsindtade colt, quiet Gases .:tted HPAC 109—The special features of its automatic flow 
oe controls with positive one. pilot and blower | ratio control systems are described in catalog 53, recently 
safetys ... sturdy, fool-proof design . . . easy to in- Pe Sr a > 5, . . >" 1 
stall bececce completely assembled aad faccery. | issued by Fischer & I orter Co., 4600 County Line Rd., 
tested on gas . . . competitively priced. Hatboro, Pa. The principle of operation is described and 


a list of typical applications is given. The systems are 
signed for proportioning the flow of gases, liquid: 
pci me design fi proportioning t fl of gases, liquids or 
end @ nation-wide slurries in two or more lines. If desired, they can be tied 
pacar eet + Aa in with machine speeds, positive displacement meters, 
metering pumps or dry feeders. 





Flow Ratio Control Systems 


™ 


\ 


1, 


Forced Draft Fans 


HPAC 110—The Prat-Daniel Corp. is offering a new 
eight page illustrated bulletin, No. 300, describing the 
design features of its new forced draft fans which, on 
double wheel models, employ a split wheel design with 
a wide space, instead of a disc, between wheels. The 

| split wheel provides four way diffusion. Various types 
| of fan wheels and housing are shown. The booklet is 
available from The Thermix Corp., Greenwich, Conn. 


\ 





Full Hardening Alloy Steel Tubing 


i daliidiiincaactanee HPAC 111—Problems involving the use of medium car- 

Gas Conversion Burner | bon grades (full hardening) of alloy tubing steels are 

discussed in a new four page bulletin, TDC 141, pub- 

M I D CONT I N E NT | lished by The Babcock & Wilcox Tube Co., Beaver Falls, 

a | Pa. Condensed data is given on microstructure, critical 

METAL PRODUCTS CO | points, effect of alloy elements, forging, machining, weld- 

1960 N. Clybourn Ave., Chicago 14, III ing, and thermal treatment for 14 alley steels used in the 
production of tubular parts. 
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For DEF. ENSE CORROSION 


eee USC 


STEDCOmRADIATION 


.. with Aluminum Fins 


A NON-CORROSIVE HIGH HEATING 
HEATING ELEMENT CAPACITY 


STEDCO fins are attached to the For Industrial, Commercial and Institutional in- 
tubing in an inter-locking sleeve stallations where top performance is demanded! 
fashion and completely encase the : 

center tubing. This makes a non-corrosive heating element plus giving A STEDCO INSTALLATION 

a double contact surface area between fin and center tubing resulting in U. S. Veteran's Hospital 

longer life and —— —«" By -4 onmeey. One lineal foot of Wilkes-Barre, Pa 

Stedco 1 give 1930 B.T.U. or 8 sq. ft. eats 

of E.D. R. per peeling ‘Deedes redintion t is = manufactured with steel fins. 


Manufacturers of STEDCO Compact Convectors 











Stedco radiation 
was the choice 
for this hospital 
where economi- 
cal, dependable 
heating is a prime 
requisite. Stedco 
met and passed 
the rigid specifi- 
cations and re- 
quirements. 








Immediate delivery on Aluminum Fin Radiation 





BETTER BUILT UNITED 
COOLING TOWERS) 





For All Refrigeration on 
Air Conditioning Requirements’ 


® Individually designed mechanical draft towers of any : 


required capacity for the larger installations. : 


* Standardized, prefabricated “package” type units of 


5 to 30 tons refrigeration for the smaller jobs. 


Complete details of design and construction in 
Bulletin No. 50, showing typical United installa- 
tions in all fields . . . Power, oil, gas and refrig- 


This 790 G.P.M. United tower’ serves conditioning system eration. Write fur it today. 
ofa ee Midwest heel it is Sock “tea, sheathed with 
cement. stes board and equipped with low pressure sprinkler 


"UNITED COOLING TOWER COMPANY 


Authorized Representatives in Principal Cities Kansas City 2,Missovri 





Porter Bidg. 
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STEEL TO CONCRETE —> 


zx 


with the 


Vecociry-rowel DRIVER 


ee 





Jo 17§ SIMPLE 


One-handed operation. Load—position—fire. Stud 
imbedded—job done. Two basic parts—barrel and 
firing unit—easy to service. Integral cartridge bans 
matching and fitting—ready to use. 


2. 17S VERSATILE 


Drives studs easily into steel or concrete. Inter- 
changeable barrels permit driving of either 14 or 
%-in. studs from same firing unit. Wide range of 
studs available—solid head, internal or external 
threaded types. 


2 
By 17 sare 

Center-fire cartridges plus spring-loaded safety arm 
that must be rotated 180 degress and held before 
stud can be fired makes accidental discharge im- 
possible. Barrel design and long bearing area of 
piston avoids ricochet, flash, recoil. Cartridge assem- 
blies assure right load for the job. Write for Bulletin 
No. TA-17. 





DEALERS WANTED— Big, profitable sales 
opportunity in a broad market with this time, 
labor and money saving tool for maintenance, 
repair and construction work. Cartridge-studs 
bring repeat business. Act now! 











VELOCITY POWER TOOL COMPANY 


7505 Thomas Boulevard 
Pittsburgh 8, Pa. 


| piping and process equipment. 





Glass Insulation for Piping 
and Process Equipment 


HPAC 112—The Pittsburgh Corning Corp., 307 4th 
Ave., Pittsburgh 22, is offering a new 24 page booklet 
describing “Foamglas,” its cellular glass insulation for 
Included are data for 
cold, intermediate, and hot applications, and details for 


| insulating tanks, ducts, removable covers and tank heads, 
| etc. Tables show sizes and shapes available and give 
| recommended shapes and thicknesses. 


Hermetic Centrifugal Refrigeration Unit 


HPAC 113—Bulletin DS-399, issued by The Trane Co.. 
La Crosse, Wis., describes the company’s new “Centravac” 
water chiller, a hermetic centrifugal refrigeration unit with 
internal capacity control. Capacities range from 45 
to 200 tons. Complete selection data, mechanical speci- 
fications and roughing in dimensions are given. In addi- 
tion, the unit’s cycle of operation and its purge and contro] 
systems are described. 


|e 


Hot Water Sanitizing Unit 


HPAC 114—The Heating Div., A. O. Smith Corp., has 
prepared a bulletin, No. HDH-1915, on its “Burkay 180” 
hot water sanitizing unit for use in small restaurants. 
It illustrates the matching use of the unit with the com- 
pany’s “Permaglas” water heater. 


Humidity Control System 


HPAC 115—Surface Combustion Corp., Toledo 1, is 


| distributing a reprint of an article which describes an 


installation of the company’s “Kathabar” absorption type 
humidity control system as it is used at the no. 1 Toledo 


plant of Doehler-Jarvis Corp. 


| Industrial Air Fans 


HPAC 116—The industrial air fans of The Harvey P. 


| Bertram Co., Cincinnati 3, are described in a new 20 page 
. 

| booklet issued by the company. The parts of the fan 
| are described (motors, propellers, orifice rings, etc.), and 
| there are capacity charts for the various size fans. Di- 
| mensions and other data are given for the company’s roof 


ventilators, and a friction and duct sizing chart for round 


| and rectangular ducts is included. 


| Industrial and Institutiona! Incinerators 


HPAC 117—A new 16 page catalog covering its in- 


| cinerator line has been prepared by the Plibrico Jointless 
| Firebrick Co., 1800 Kingsbury St., Chicago 14. The com- 
| pany’s rubbish incinerator (in four sizes rated at 500 to 


3500 Ib per hr) is described, as is the portable incinerator. 
Also discussed are incinerators for wood refuse, and other 
special applications. 


insulating Cement 


HPAC 118—A new folder issued by Baldwin-Hill Co., 
500 Breunig Ave., Trenton 2, N. J., gives data on the com- 


| position, adhesion characteristics, shrinkage, set time, and 
| thermal efficiency of its new “Powerhouse” cement, used 


for finishing and insulating. 
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SIMPLIFY 
AND SPEED 
UNDERGROUND 
PIPING JOBS 


. push pipe under streets, lawns, 
floors, walks with a 


GREENLEE PIPE PUSHER | Why This Trap 


Cut costs, save time on underground pipe installations 


this fast, easy way. Provides Long Life Undeg 
With a GREENLEE Hydraulic Pipe Pusher one man can the Severest Conditions ; 


push pipe through the ground and under obstructions. 


: 


Saves the time, hard work, and inconvenience to all 
caused by the old methods of tearing up lawns, floors 
and pavement. Eliminates tedious digging, tunneling 


Barnes & Jones Float and Thermostatic Traps are 
designed and built to handle sudden and large con- — 
densate loads efficiently ... and dependably. Trap 
accommodates the pusher. | responds instantly to change in condensate load, | 
requires no change in temperature. Working parts 
Save with the GREENLEE Pipe Pusher, which often | are aif easily accessible — and you need no special 
pays for itself on the first few jobs. Learn all about this! —_ggols. B&J Float and Thermostatic Traps are made 
compact, portable, powerful pipe installing equipment. in five sizes and are built to handle loads all the way 
| up to 5750 Ibs. of water per hour. 
Today, write for full details. 


back-filling, tamping, re-paving, as just a short trench | 


Write for details today. Greenlee Tool Co., Division of | 
Greenlee Bros. & Co., 2349 Twelfth St., Rockford, Ill. | 


=> ~~ 
GREENLEE | BARNES & JONES, Inc. 


206 EUSTIS STREET, BOSTON 19, MASS. 
Representatives in all principal cities 
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ONLY 
PREFERRED 


Offers Lowest 
Installation Costs 


"s right! To install a Preferred Horizontal Rotary 
on go costs less than any other industrial oil 
burner. Exclusive and patented features cut time and 
labor needed for wiring, brickwork and piping. a 
example, all basic burner components are completely 
wired to the terminal junction box. Preferred has been 
able to lower installation costs because of their eager 
of experience as a dealer, installer and distributor o 
oil burners. And they have put this practical experi- 


ence to work for you. te 
meet the exacting requirements 


“gh pidaiealh ti 
onke man Unit Steam Generator, its fully auto- 
matic operation with residual fuels proved so success- 


ful that it has won wide acceptance for conversion 


applications. 

ie is available with associated Preferred products ae 

as enclosed, pre-wired, union approved _ as well as 
e. 


pump and heater sets where applicab 
At Preferred you get all major job requirements from 


a single source. : 








PREFERRED 
Unit Steam Generator 


The Preferred Unit Steam Generator is a custom-built boiler 


designed to maintain its guaranteed efficiency for a quarter 
of a century with a minimum of maintenance. It is the result 
of 28 years of combustion experience combined with the lat- 
est technical advances in pressure vessel design. That is why 
the Preferred unit offers the lowest installation cost, great- 
est economy and longest life of any steam generator. 

Write for Buyner Bulletin 175, Generator Bulletiz 1000 and 
material cost estimates on your application. PR-201 


ws PREFERRED UTILITIES 
v) MANUFACTURING CORPORATION 


1860 BROADWAY, NEW YORK 23, N. Y. 





Liquid Chillers 


| HPAC 119—Acme Industries, Inc., Jackson, Mich., has 

| published bulletin no. 640 on its UX and UXR liquid 

| chillers, for water, oil, alcohols, ete. This specification 

| sheet covers liquid chilling units with fixed and removable 
type tube bundles. it gives heat transfer data, selection 
procedure, a schedule of dimensions, ete. 


Liquid Handling Equipment 


| HPAC 120—Recently prepared by Bowser, Inc., Fort 
| Wayne 2, Ind., a new folder, 100] Ways, illustrates and 
| briefly describes the company’s distilling, filtering, meter- 
| ing, pumping, storing, dispensing, degasifying and de- 
| hydrating equipment used in its liquid control systems. 


| Liquid Level Controls, Float 
Controls and Related Devices 


HPAC 121—A new 20 page catalog issued by McDon- 
nell & Miller, Inc., 3500 N, Spaulding Ave., Chicago 18, 
supplements the current condensed catalog issued by the 
company. It covers a number of products not described 
in that catalog, including special boiler water feeders. 
make-up water feeders for receivers, low water fuel cut- 
offs, float operated switches, small float valves, electrical 
switches and flow switches. 


Low Pressure Coupling 


HPAC 122—A new four page folder illustrating and 
describing its low pressure “Wedge-Lock” coupling has 
been issued by Naylor Pipe Co., 1230 E. 92nd St., Chicago 
19. Designed for connecting lightweight pipe in ventilating 
and other low pressure applications, this one piece posi- 
tive type coupling facilitates fast, simple installation, the 
manufacturer states. Included are complete specifications 
on pipe diameter sizes of from 8 to 30 in. 


Manometers, Draft Gages and Other Instruments 


HPAC 123—The Meriam Instrument Co., 10948 Madi- 
son Ave., Cleveland, O., has issued a new 44 page con- 
densed catalog, C-12, illustrating and describing more than 
100 of its instruments and accessories. U type, well type 
and multiple tube manometers, inclinometers, draft gages. 
liquid level gages, sight feed bubblers, and the complete 
line of accessories are covered. Many new manometer 
designs are included. 


Metallizing 

HPAC 124—The current issue (Vol. 5, No. 9) of the 
house organ of Metallizing Engineering Co., Inc., 38-14 
30th St., Long Island City 1, New York, stresses possible 
reduction in the cost of maintenance and operating sup- 


| plies through the metallization of worn equipment. Cited 
| as an example is a Pennsylvania refinery which metallizes 


parts such as pump rods ranging in diameter from 34, to 
3 in. and from 4 to 8 ft in length. Due to severe and 
varied operating conditions, wear occurs rapidly at the 
packing areas and formerly, this often necessitated re- 


| placement of the packing as well as the rods. Each worn 


rod is now metallized and re-metallized as wear occurs. 
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13 of 20 taksubens 


Prefer Nicholson Traps 


To determine the best steam trap on which to standardize, 

@ large processing firm recently asked their plant engineers 
for their preference. in 15 ovt of 20 plants the choice was 
Nichol The rep d adopti 
plants currently in big “cost ough 
programs is another indication of their advanced features. 
Te learn why an increasing number of leading plants are 
standardizing on Nich- 
elsen thermostatic 
steam traps send for 
our catalog. 








5 TYPES FOR EVERY 
APPLICATION, 
process, heat, power. 
Sizes Y%" to 2”; 
press, to 225 Ibs. 


Type 
AU 





BULLETIN 450 
or see Sweet's 


Type AHV 


W. H. NICHOLSON & CO. "Witte Sitee ba. 


Sales and Engineering Offices in 53 Principal Cities 


for 
Equipment 
Ducts ¢ Piping 
Handling 
© Steam 
* Cooling Water 
° Flue Gases 
© Air Supply 
© Heated Air 





Get Rockwell Valve Catalog 
and ask to receive Rockwell 
Valve News monthly 

















QUICK - PROMPT 


_RETUBING SERVICE 


on 
== FREON - AMMONIA - CO, 
CONDENSERS AND 
COOLERS 
—ANY CAPACITY. 
STEAM CONDENSERS 


BOILERS 
HEAT EXCHANGERS OR 
ANYTHING WITH TUBES 


Reconditioning and 
Overhauling Centrifugal 
and Reciprocating Pumps 

Centrifugai and 
Reciprocating 
Refrigerating Compressors 
Large Stock Tubes 
on Hand 


THE; MAINTENANCE DEPARTMENT 
of CONDENSER’ SERVICE & ENGINEERING CO. 


Hoboken, N. J. 


pment AW rite ur gencral tf; 


Hoboken, N.J 


100 River Streat 


For New Equ 
95 River St 
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S$. ROCKWELL 


Made of any metal, in all 
standard pipe sizes to 72“ 
and in special fabricated 
types for round or rectangu- 
lar ducts; pressure to 100 
p.s.i. Flanged or threaded. 
Manual or automatic con- 
trols. Easy to operate and 
clean. Quick regulating and 
closing. 

Rockwell valves also made 
in slide types in sizes to 24’'. 


co. 


Fuel shortages or fail- 
ures always pick the 
very worst time to occur 
SIEMON COMBI. 
MATIC Oil and Gas 
Burners will increase 
sales for you by elim- 
inating many headaches 
for both you and your 
customers and assuring 


dependable, completely 


automatic, economical heat. Write today for complete 


information about this amazing new burner. 


Sicmon 
Covmnlot-bikarite 


co “ts OFF ane oas 
ane 1 WS PAY OFF 


254 Eliot Stroef 
Fairfield, Coney 


_ 











ADJUSTABLE 


THERMOSTAT 





The new Type Ci Adjustable Indicating Thermostat is a precise 
temperature control for gas, liquid, and metal-to-metal appli- 
cations, such as ovens, hot plate presses, water baths, incu- 
bators, proofing cabinets and cold cabinets. It is most useful on 
units where periodic checks of temperature are required, ad- 
visable, or will prove time-saving. The new Type Cl is simply and 
ruggedly built, employing the highly sensitive response action of a 
solidly liquid-filled bulb and bellows assembly to a snap-acting 
switch and indicating pointer. The thermostat is adjustable over 
its entire range by a knurled thumbscrew on the front of the case. 


UNITED 
ELECTRIC 
CONTROLS 
COMPANY 


g rs 


Hung From ceiling 
or mounted on Floor 


SPECIFICATIONS: 

Case 5¥%2x 5¥%ax 1%"; Wt. 3 lbs. Standard 
ranges 50° —350°F and 50° —600°F, special 
ranges may be had between —120°F and 
+600°F, Standard differentials Ya°F in 
circulating liquid, 2°F in air. Switch ratings 
10 amp 125 V AC and 5 amp 250 V AC. 
Write for new bulletin No. 4816T which 
gives full details. 


PO 
D & SPECIAL THERMOSTATS 


STANDA 
pitmaremmtet 











As many Reznor units are operating in rural communities as 
in the metropolitan areas, because Reznor unit heaters use 


ases. No other heater 





natural, 


is installed in as 


buildings. 


an 1 
many industrial, commercial and domestic 


With Reznor’s new lift assembly, you install the Reznor 
heating machines with fewer men, in less time . . . far more 


easily. 


Remember, Reznor has made gas space heaters and only 
space heaters since 1888. No wonder they lead all others 
There’s a Reznor district office near you . . . mail the coupon. 


REZNOR MANUFACTURING CO. 
31 UNION ST. . MERCER, PENNA. 
Send me 20-age catalog in full color 


Name 





Firm 








Address 
City 








Motors 


HPAC 125—A new bulletin has been issued describing 
various types of motors manufactured by the Delco Prod- 
ucts Div., General Motors Corp., Dayton 1, Ohio. In- 
cluded are single phase general purpose motors, single 
phase special motors (blower, oil burner, jet pump and 
cellar drainer motors), and a number of industrial motors. 


Multi-Room Air Conditioning Systems 


HPAC 126—-A new 40 page handbook issued by The 
Trane Co., La Crosse, Wis., gives complete data on the 
company’s one and two circuit “Unitrane” systems, re- 
quiring no ductwork, which are designed to provide in- 
dividual room control of air conditioning in offices, hotels, 
and other multi-room buildings. Basis of the systems is 
the single circuit unit (for temperature control) and the 
two circuit unit (for temperature and huraidity control). 


Oxygen Recorder 


HPAC 127—The “Magno-Therm” oxygen recorder of 
The Hays Corp., Michigan City, Ind., is described in a 
new bulletin, 51-829, prepared by the company. An in- 
troduction explaining how and why the instrument is used 
is followed by descriptions of how an analysis is made, 
of the recording section (its operation and special fea- 
tures), and of the operation of various gas sampling 
systems used with the instrument. Charts show the re- 
sults obtained with the recorder in several installations. 


Physics of Heat and Vapor Flow 


HPAC 128—Heat and vapor flow, vapor permeability, 
condensation, conduction and density, convection, radi- 
ation and emissivity, reflection and absorption, and simi- 
lar topics are discussed in the revised and expanded 56 
page edition of Simplified Physics of Vapor and Thermal 
Insulation, by Alexander Schwartz, president, Infra Insu- 
lation Inc., 10 Murray St., New York. A chart of radi- 
ction and emissivity of materials has been added, and 
new installation and insulation techniques are described. 


Pipe Hangers, Vibration Eliminators and Supports 
HPAC 129—Catalog No. 51, issued by the Power 


Piping Div., Blaw-Knox Co., 1525 Pennsylvania Ave., 
Pittsburgh 12, covers the company’s complete line of 
adjustable pipe hangers, vibration eliminators and sup- 
ports. Information is given on the dimensions and special 
uses of the different types of functional hangers, and 
tables show the allowable movement for the internal swivel 
action featured in all these types. Also covered are over- 
head roller assemblies, standard and special types of vi- 
bration eliminators, standard rigid hanger assemblies, at- 
tachments to pipe (rings, clamps, etc.), pipe supports, 
brackets, and similar equipment. The special technical 
section covers specifications for pipe hangers and sup- 
ports, describes and illustrates typical hanger problems, 
tabulates the weight of piping materials, and gives a chart 
showing the thermal expansion of pipe. Also outlined is 
the solution of a typical piping problem by the “Flex- 
Anal” chart method. 


Heating, Piping & Air Conditioning, September 1951 





PRESENTS 


MASSACH U SETTS 


SEVEN SUES Seese 
available, ranging from 
1,000 te 14,000 C.F.M. 
Designed to combine 
cooling insummer, 


heating in winter. 
WL wT TE 


Bailt im sections - Vertical or horizontal mounting. 
Various combinations and arrangements of dis- | 
charge and by-pass Comper. 


Cy ee AP oe 58702 


4 Write for catalogs. * 


bara westmassaen hs 





CHUSETTS BLOWER DIVIS 


The my BABCOCK 7itfg Co 


9O!l MAMILTONM AVENUE ve 





Low Cost 


IT’S THIS EXCLUSIVE 
RECESSED 
BRASS SEAT 

that means 

JOINTS THAT 

STAY TIGHT! 


- when you use 


JEFFERSON 
SPECIALTY UNIONS 


*Made from malleable iron 
with tensile strength of 55,- 
000 Ibs. per sq. in.—they 
won't fail. 

*Rings are cut from a special brass tubing—they're not cast. 
*Ring ch Is are hined rather than cast—no rocking of the 
seat. 

*All Jefferson Unions are air tested for leakage before ship- 
ment. 

These are just a few of the reasons why you should investigate 
our unions for your piping assemblies. We're sure you'll find 
them to be the solution to your piping phoblems. 


JEFFERSON UNION CO. 
607 West 26th Street, New York 1, N. Y. 


35 Fletcher Avenue 65 Gooding Street 
Lexington 73, Mass. Lockport, N. Y. 
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CUT 
SPRAYING 
COSTS 


By accurately controlling 
spray 
quality, angle and pat- 


the rate of flow, 


tern, Delavan nozzles as- 
sure the most efficient, 
economical spraying job 


Write for 
CATALOG NO. 30 


DELAVAN MANUFACTURING CO. 


3009 SIXTH AVENUE 





DES MOINES 13, IOWA 





How to promote 


greater PER-MAN 
productivity! 


better defense production 


Western Rotary Turbine Ventilated 
provide constant, round-the-clock) 
exhoust without power. A 2-mph 
breeze keeps your Western Rotory 
System in operation. Lifetime ~ 
gvoranteed bearings ore both — 
mounted on the some axis .. . 
olways stay in alignment. 
Throot sizes 6” through 48”, 
with the clean, low silhovette 
progressive industry demands. 


Well-ventilated working 
environments contribute to os 





Complete, up-to-the-minute informa- 
tion, sizes, capacities, and prices 
on oll Western equipment upon 
request. In 1951 SWEETS and A.E.C. 
AVAILABLE FROM YOUR FAVORITE 
WHOLESALER'S STOCK. 


WESTERN ENGINEERING & MFG. CO. 


BE. WASHINGT 








Fi... 


~ 
= 


Jusi 
Roll it Up 
and Tuck It 
Away 


No more cumbersome 2’, 3’, or 4° 
monometers to cart around. This new flexible 
Dwyer Manometer will fit into your pocket or 
the corner of your service kit. This revolu- 
tionary instrument is fabricated of tough, vinyl 
plastic that will serve for years. The plastic 
scale is firmly supported between the tubes. 
Standard ranges from 8 in. to 6 ft. of water 
or mercury. It is highly accurate, easy to read 
ond convenient. Nothing like it for field work. 
Write for complete information. 


1 


323 S. WESTERN AVE. CHICAGO 12, ILL, 


Imagine a system of 

boiler feeding that can 

achieve fuel savings of 

20% and more... 

slash pumping costs 

as much as 60% ... 

save its own cost in less than a 
year! That's what operating 
records show about the Johnson 
System. It's basically simple 
and sound in bow it 

works, yet truly revo- 
lutionary in what it 
accomplishes. Engi- 

neered and serviced 

by a nationwide 
organization. 


Johnson Corporation 


806 Wood St., Three Rivers, Mich. 








Quench Oil Cooling 

HPAC 130—Systems which metalworking plants can 
use to increase quality and quantity production in heat 
treating are outlined in a new bulletin on the evaporative 
cooling of quench oils, D-350-2, published by The Trane 
Co., La Crosse, Wis. The bulletin discusses the advan- 
tages of cooling and circulation of quench oils (reduction 
in oil losses, etc.), and a number of evaporative cooler 
system control arrangements are diagrammed. The com- 
pany’s coolers, designed for use in a closed system, also 


are described. 


| Safety Relief Valves, Low Water 
| Fuel Cutoffs, Boiler Water Feeders 
HPAC 131—A new four page condensed catalog, C-44A, 
prepared by McDonnell & Miller, Inc., 3500 N. Spaulding 
| Ave., Chicago 18, gives data and price listings for a num- 
ber of the company’s boiler water feeders, feeder cutoff 
| combinations, and low water fuel cutoffs. The no. 33 
series safety relief valves are described and some assem- 
blies for greater output requirements are diagrammed. 


Sheet Metal 

HPAC 132—A. H. Lumm Co., 2512 Albion St., Toledo, 
has prepared a new bulletin describing its sheet metal 
plant, its equipment, and finished products. Typical ven- 
tilating installations made by the company are illustrated. 


| Spot Cooling Device 
HPAC 133—Three models of “Belmont” vortex tubes 
(operation based on the Ranque-Hilsch effect) are cata- 
| logued in specification sheet V-2-551, issued by Thermo 
Instruments Co., 1173 El Camino Real, Belmont, Calif. 
In these devices, an internal vortex is used to separate a 
| flow of compressed sir or other gas into hot and cold 
fractions which can be used for calibrating instruments, 
| cycle testing equipment, cooling thermocouples, etc. Op- 
| erating characteristic curves are given and prices are 
listed. 


| Stainless Steel 


HPAC 134—A new 120 page cloth-bound volume pub- 
lished by Allegheny Ludlum Steel Corp., 2020 Oliver 
Bldg., Pittsburgh 22, offers data on approximately 40 dif- 
ferent types of the company’s stainless steels. Material 

| contained in previous handbooks has been rewritten for 
the new one and further information has been added. Each 
| type of steel is covered from the standpoints of analyses, 
fabrication, heat treatment and special conditions of serv- 
ice. The first chapter contains a table which facilitates 
selection of the proper type of stainless steel for a given 
application. Heat and corrosion resistance and low tem- 
| perature properties of the metals also are discussed. 


Steam and Air Traps 

HPAC 135—Armstrong Machine Works, Three Rivers, 
Mich., recently has issued a 12 page condensed cataloy 
giving data and prices on its steam traps and air traps. 
Included are semi-stee!l and forged steel inverted bucket 
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air-Ve" 


‘power 
EXHAU 


ik 


sTERS 


Pots 2526290 2188741 


Certified Ratings Impar laboratory tests under the 
d tion of a tionally recognized authority covering 
the entire un ies 150-11 000. CFM; Static Pres 


} 
s to 1%," 

Scroll Effect An exclusive built-in Gallaher 

Maximum efficiency eyond | static pressur 

possibile wit! 

Mot out of the airstream and a 
s t prevents fume 

n operation 


Sate Fume Handling 
positive air seal- off ar ound moto: 
passage into motc ing wt unit is 


See your Gallaher Representative or write 
Dept. H. 4108 Dodge St., Omaha, Nebraska 


The GALLAHER Company 


Omaha, Nobr Owatonna, Minn 


© ol LS 
HEATING aut COOLING 


A full line of sizes now available 
to meet all industrial requirements. 
Send for catalog. 


G30 


RADIATION 


THE G«O MANUFACTURING COMPANY 
New Haven sz, Connecticut 
Pioneer Manufacturers of Square Finned Tubing in the 


| United Shoe | | 
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TWO WELL KNOWN FIRMS — 


HAJOCA Corporation 


. . « combined to give 
you one great service 
Hajoca Corporation takes pleasure in announcing 
it is now handling the complete Dunham line of 
top quality heating equipment including 
Unit Heoters 


Pumps 
Traps and Valves 


Baseboard Radiation 
Convector Radiation 
Fin-Vector Radiation 


HAJOCA 
CORPORATION 


General Offices: 31st & Walnut $ s., Phila. 4, Pa. 
33 Atlantic Seaboard Branches 


(See Your Telephone Directory for Loco! Address) 
HEATING SYSTEMS 
@eee 
AND EQUIPMENT 


Faithful Performance on Important Jo , 


— such as water supply, brine circulation, booster service, 
white water and ov , hot well, mokeup water, etc., etc. 


Capacities 


to 
1,200 G.P.M. 


Purpo 


Particularly suited to 

clear water and low 
viscosity liquids 
not containing 


APCO 
TURBINE- 
TYPE PUMPS 
are unbeatable 
on low capaci- 


AURORA 
CENTRIFUGAL 
PUMPS 


are available in 
many types and sizes 
—all noted for their 
streamline coordi- 
nation between im- 
pellers and shells. 


CONDENSED CATALOG “Kh” 
DISTRIBUTORS IN PRINCIPAL CITIES 


ty, high head 
duties. 


We carry popular 
sizes of Apco Pumps 
IN STOCK for im- 
mediate delivery. 








“\ \' 
NY 


QUIET YOUR AIR CONDITIONING 
with INDUSTRIAL SOUND CONTROL 
COOLING TOWER MUFFLERS 
End annovance © COMPLAINTS 


THREATS OF LEGAL ACTION 
DUE TO DISTURBING NOISE 





1SC has solved the problem of silencing noisy air condition- 
ing installations easily and economically. New or existing 
installations can be silenced by ISC engineering. 


DON'T WAIT UNTIL THE COMPLAINTS COME IN 
HAVE YOUR COOLING TOWER SILENCED NOW! 


Write for full information. 


(ndustrial Sound Fontaine 


45 GRANBY STREET HARTFORD, CONN. 


9EPULVEDA Bive ‘eobhwe 0 bcaa es 2 wa @ Uae: 


| traps, compound steam traps, ball float air traps, Y type 


strainers and internal check valves. Details are given on 
calculation of condensate loads and the selection of traps 


to handle them. 


Steam Traps 

HPAC 136—Catalog No. 751, published by W. H. 
Nicholson & Co., 12 Oregon St., Wilkes-Barre, Pa., covers 
the company’s steam, air and gasoline traps. Illustrated 
and described are thermostatic steam traps, expansion 


| steam traps, weight-operated and piston-operated traps 


and three types of steam, air and gas separators, Also 
given are capacity tables, installation diagrams, and data, 
charts and formulas for determining the proper size trap 


| for specific applications. 


Steel Boilers 


HPAC 137—A folder issued by Kewanee Boiler Corp., 
Kewanee, Ill., describes and illustrates four installations 
of the company’s boilers, in two office buildings, a ware- 


house, and a bottling plant. 


Textile Mill Air Conditioning 


HPAC 138—Basic methods and principles of modern 
textile mill air conditioning are presented in a new manual 
released by Carrier Corp., Syracuse, New York. The 
booklet discusses the increased need for such air condi- 
tioning to protect the new high speed precision machinery 








Analyze for CO. Co. O. 
with one instrument 


HAYS ORSAT GAS ANALYZER 

















Complete—3 ob- | 
sorption units provide | 


complete gas analysis 
for all the operating 
engineer's needs. 





Rugged — built for | 


continuous field 
strong, pressed steel 
construction. 


Portable—contains 
everything you need to 
make a complete anal- 
ysis .. . in one easy-to- 
carry case. Compact, 
yet all parts are easily 
accessible. - 








for complete description of all styles. 


The Hays Orsat Type Gas Analyzer is simple, fast, 
and employs the most reliable method known for obtain- 
ing accurate measurement. Available in one, two or 
three-unit styles (illustrated). 


THE HAYS CORPORATION 


MICHIGAN CITY 14, INDIANA 
combustion and industrial instruments and control 
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the merrier FAN-AIR™ cas serner 


LATEST MODEL FEATURES NEW AUTOMATIC 
SAFETY PILOT and TRIPLE CONTROLS 


FOR YOUR PROTECTION AND SAFETY 
the ticl and desirabi 





Picture reveals some 
FAN-AIR MECHANICAL DRAFT GAS BURNERS. Not 
@ COMPLETE and FULLY GAS 





to provide INSTANT 

APPROVAL REQUIREMENTS. 

all these tangible edvantages we se readily available. Sizes 
HP. 


5 te 500 
Write for BULLETIN— 


THE METTLER CO., Inc. 


(Note New Address) 
4366 Worth Street, Zone 63, Los Angeles, Calif. 
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THERE IS ONLY ONE QUALITY OF RIC-WIL 
PREFABRICATED INSULATED PIPING... 


THE BEST ror THE JOB! 


Fig. 3640 Close-Cupld Centrifugal 


How Small 
Can An Air Conditioning Unit Be? 


Small space is often a big problem in an air conditioning unit. 





Customers want their units out of sight and out of the way. 

One way to save space is to use a Goulds Close-Cupld 
pump. These compact, highly efficient pumps use an amazingly 
small space—and do their job with great efficiency over long 
years of trouble-free service. It will pay you to investigate this 
line of modern, late design pumps. For larger jobs Goulds 


Double-Suction Centrifugals are equally dependable. 


Call or write Pump Headquarters for complete information, 
The same factors that have made Ric-wil “the Greatest Name 
in Insulated Piping” will give your system the BEST for the job! 


PREFABRICATED 


INSULATED PIPING 








Save Time, Trouble and Money 
Seal Pipe Joints and 
Gaskets with Leakproof 
KEY Graphite Paste 


ibilite ®? *uxiliar | 
ilities for ail iary 

'ypes Key Graphite Paste will hold a pipe joint 
leakproof against all petroleum based _ 
liquids. Key lubricates as it seals and (( \ 
positively will not freeze the joint. 

Key Paste is listed by the Underwriters’ 

Laboratories. 


Your jobber will supply you or send 
for liberal sample and try Key at our 


WHERE CAN expense. 

YOu USE THIS Ki 

AUTOMATIC VALVE? 

@ No pilot valves ny 

South 27th St., East St. Lovis, WH 


— 
-——-—--= 
se ay 230% South 27th Street, 


@ Temperatures to 400°F. 

®@ Differential Pressures to 
150 Ibs. 

© Immediate full flow 

@ Heavy duty construction 


egoration 


& 
806 WOOD ST. THREE RIVERS, MICHIGAN ~ Se 


a 
§ Key COMPANY 
£ : 
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THE 
AUTOMATIC 
SHUTTER 

WITH ALL THE 
FEATURES 


FRONT ViEW—CLOSED 


IT TAKES THE LOAD OFF THE FAN! 


Aluminum louvers opea fully, permitting capacity fan opera- 
tion. New heavy reinforcement strip adds strength and long 
life to the louvers, assures quiet operation and periect coun- 
terbalance, prevents rattling. Deep shroud protects shutter 
from high win ie-rod, brack and beari inside frame. 

d th finish corrosion. 





Special resists 





not .: 
Many other features. 


WRITE FOR NEW AIR-FLO CATALOG 43-D 


Illustrations and details of the complete Air-Flo line. 





Air Conpitionnc Propucts Co. 


2340 W. LAFAYETTE BLVD. + DETROIT 16, MICH. 








can be a good first step toward improving spraying opera- 
tions in your plant. See for yourself how Spraying Systems’ 
specialized experience in spray nozzle design and manufac- 
ture can work for you. 

Get the EXACT spray nozzle type and size to fit your need. 


for Catalog 23 . . . General Catalog 
Catalog 23 Pneumatic Atomizing 
SPRAYING SYSTEMS CO. 


Nozzle Catalog 
3219 RANDOLPH STREET i BELLWOOD, ILLINOIS 


SPRAYING S AS SPRAY NOZZLES 
rae 





the SPECIFIED nozzles for industrial use 
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and the synthetic fibers now being used. The psychro- 
metric chart is used to explain the functioning of the 
central station, the atomizer, and combination systems. 
Also covered are applications of air washers, refrigeration, 
and other equipment in producing the desired conditions, 
and of heat diffusers and fans in dyehouse ventilation. 


Three Way Diaphragm Motor Valves 


HPAC 139—A new four page specification sheet, no. 
116-1, prepared by Minneapolis-Honeywell Regulator Co.. 
Brown Instruments Div., Station 40, Wayne and Windrim 
Aves., Philadelphia 44, gives technical data on materials. 
body pressure ratings, maximum differential pressure or 
drop, and flow lift characteristics of the company’s three 
way diaphragm motor control valves in the “deluxe” and 
medium priced models. Mixing and diverting services 
are described as well as the types of discs and modes of 
control used for these services. 


Tubing 


HPAC 140--A new edition of its catalog has been is- 
sued by Nikoh Tube Co., 5000 S. Whipple St., Chicago 
32. A description of the company’s plant and organ- 
ization is followed by a listing of the defense and 
regular industrial applications of its welded steel tubing. 
cold formed welded steel tubing, and electric resistance 
welded steel tubing. Tables summarize data on hardness 
conversion, round tubes, tolerance, square tubing, rec- 
tangular tubing, etc. 


ni 
-over range up to 
ip f' 7-4 g 


8000 sq. ft EDR at 20 psi 
at 210 F 


ack 


@ Handles water 
without vapor 


@ Minimum floor space 


required 


@ Single phase or 3-phase 


1750 rpm motors 


Prine new Roth Conden- 
sate Return Unit is a small verti- 
cal unit designed to meet a wide 
variety of applications. Receivers 
(10 or 15 gallon) supplied in choice 
of cast iron or steel. Simplex and 
duplex units available. Fine quality 
and construction meet the most exact- 
ing requirements. 

See your nearest distributor or write 
direct today. Ask for Bulletin No. 212. 


ROY E. ROTH CO. 
weiner. ROTH MPS 
ROCK ISLAND, ILL. . 

i) 


@ For use where 


piping is close fo 
floor leve!, may 
be installed in 


shallow pit 


On ts er ee 


Condensate gx Boiler 
Return Units Feed Units 
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Have you ournew.. . 


24 PAGE 
CATALOG 


FEATURING \ = 
the Newest 
. . Different... 


Comprehensive. . . 


s 
































PERFORMANCE TABLES 


Also complete, concise engineering data and fully 
illustrates the R and G line. One is yours upon re- | 

quest. . . and on your next project, specify 

ies. They are 

ity, Material and Workman- 


R and G registers and gri 
Tops in Quali 
ship. 


REGISTER & GRILLE MFG. CO., IN NC. 


70 BERRY STREET, BROOKLYN 11 





Problem? Select... 


Low Contour roof unit, available 
in axial and centrifugal types. 
Aluminum rust-proof construction 
assures better ventilation longer. 


JENN-AIR OFFERS YOU CARE-FREE EFFICIENCY 
AND AMAZING ADAPTABILITY AT LOW COST! 
Buy Jenn-Air for greatest efficiency, dependable performance. 
@ Thoroughly weatherproof and weather tested. 
@ Motor located outside airstream. 
@ Available for Class | Group D Explosion Proof Applications. 
@ Complete package unit, easily installed. 
Roof and Wall Exhausters are available to meet any spot venti- 
lation problem you have. 
WRITE TODAY for your free copy of “Jenn-Air 
Exhousters.” Contains technids! data, perform- 
ence records, and installation information. 


409 ARCHITECTS BUILDING 
INDIANAPOLIS 4, INDIANA 
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OM the line that’s 
LMintitly adverrised 


HOME AIR CONDITIONERS @ CONDENSING 
ROOM AIR CONDITIONERS UNITS 
COMMERCIAL @ AUTOMATIC 
AIR CONDITIONERS ICE TIP MACHINES 


PLUS THIS BOOK 
Yates- American Beloit, Wisconsin 
I am d in making money 








selling () Air © 
CI Ice Tip machines. Send details. 

REASE SALES 
Name 


GEGEN caccanccceeascssece 


; 


ee se eee eee ene 


THEY ARE USED FOR THE CONTROL OF TEMPERATURE, 
PRESSURE, LIQUID LEVEL AND MECHANICAL OPERATIONS, 


THE MERCURY SWITCH IS A FEATURE IN MERCOID CONTROLS. 
THE REASON FOR THE MERCURY SWITCH iS THE ADDED SAFETY- 
BETTER PERFORMANCE AND LONGER CONTROL LIFE-ALL OF 
WHICH ARE IMPORTANT WHEREVER CONTROLS ARE REQUIRED 


WHY CONSIDER LESS WHEN YOU CAN GET SO MUCH MORE 


WRITE FOR COMPLETE CATALOG 


THE MERCOID CORPORATION © 420! BELMONT AVE.. CHICAGO 41, ILE 
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FOR SPACE HEATING ar its Best! 


CHROMALOX 
Electric 
UNITHEATERS 


THE HEAVY DUTY BLOWER-TYPE SPACE HEATERS 
for PORTABLE or PERMANENT COMFORT HEATING 
Now it’s easy to heat the smallest office or largest shop 

Chromaiox 


to a comfortable level in coldest weather with 
Electric Unit Heaters. Units are available tor portable 


which eliminates cold spots. On larger models, ducts can 
be used to convey heated sir to desired areas. Automatic 
thermal cutouts assure p against ng. 


WRITE FOR CATALOG Se a 
Industrial Div., EDWIN L. WIEGAND CO., 7610 THOMAS BLVD., PITTSBURGH 8, PA. 

















Get practical help 
from these outstanding 
McGRAW-HILL BOOKS 








Just Published — 2nd Edition 
AIR CONDITIONING 
IN SUMMER AND WINTER 


By RICHARD E. HOLMES 

Chief Engin., Air Conditioning and Refrigeration Div., 
Worthington Pump and Machinery Bas 
352 pages, 140 illustrations, $5.75 
This useful book explains the principles and methods of air conditioning, 
describing and illustrating the details of construction and operation of 
equipment essential to planning, installation, and 
systems. It takes up separately the problems of summer and winter 
air conditioning—temperature and humidity controls—heat pumps and 
adsorption systems—water chillers, etc. Includes new chapter on re 
ciprocating and centrifugal compressors and low-side equipment and 
much other new material. 


OIL BURNERS 


By KALMAN STEINER 

Fuel Engin., Yo Hoffberger Co., Baltimore, Md. 

Second Edition 502 pages, 278 iNustrations, $6.50 
A comprehensive manual giving the designer, installer, service man, and 
user practical information, data, and illustrations on the design, produc 
tion, installation, and operation of domestic, commercial, and industrial 
oil burners. From the chemical and physical properties of liquid fuels, 
to the most modern methods and equipment used to burn the fuels 
safely, efficiently, it held The book discusses heat 
pump cycles, thermo- 
dynamics of the heat 
pum p, compressors, 
fans, and ducts, elec- 
tnc motors, accesso 
ries, etc 


covers the entire 





McGraw-Hill Book Co., inc, 330 W. 42 St., 
nyc 18 
Send me book(s) checked below for 10 days’ ex 
amination on approval. In 10 days I will remit 
for book(s) I keep, plus few cents for delivery, and 
return unwanted books postpaid 
} Holmes—AIR CONDITIONING IN SUMMER 
SEE AND WINTER ° vive -» $5.75 
THESE BOOKS <P cope 
10 DAYS FREE Address 
CMF cecccess Zone 
Company . 
Position .. 
This offer applies to U 


OlL BURNERS $6.50 


. Stite. sy 
MAIL THIS ae 
COUPON 


only." HP-9-51 











262 


upkeep of efficient 


Turbo-Ventilation 

HPAC 141—The rotary turbine ventilators of Western 
Engineering & Manufacturing Co., 1726 E. Washington 
Blvd., Los Angeles 21, are featured in bulletin No. 50, re- 
cently issued by the company. Ratings and specifications 
are tabulated for these ventilators and for the company’s 
curb mounted fan, booster fan, roof exhauster and “Airout.” 
Information is given on how to specify the size and num- 
ber of ventilators required, and there is a table of recom- 
mended air changes in minutes for various types of build- 
ings. A list price sheet is included. 


Unit Heaters 

HPAC 142—Recently issued by C. A. Dunham Co., 400 
W. Madison St., Chicago 6, is a 12 page bulletin, no. 1301, 
on propeller fan unit heaters. Design and construction 
features of both horizontal and vertical discharge heaters 
are given. Tables list basic steam and hot water capac- 
ities, conversion factors for steam and hot water, dimen- 
sions, decibel ratings, etc. 


Vertical Turbine Type Pumps 

HPAC 143—A new eight page catalog offered by Inger- 
soll-Rand Co., 11 Broadway, New York 4, describes the 
company’s class APH-APK line of vertical turbine type 
pumps, applicable to bulk liquid transfer, cooling towers, 
dewatering and similar services where suction is taken 
from an open source. Construction features and dimen- 
sions are given, and typical applications are shown. 


REMPE 


HI-CAP 
STEAM HEATING COILS 
with DEFROSTER 











For use in combination with air conditioning coils or as tempering and 
booster units in long heating ducts. 
Available in Single Row T with BTU per hour cogeety | from 60.000 
to 360,000. Double Row . for heavy duty service, in capacities 
from 129.000 to 775.000 BTU per our. 
Heavy gauge steel casings. Copper Tubes and Headers. Tested 35U 
Ibs. cir Secon for steam working pressures up to 125 ibs. Defroster 
Also ble for hot water. 
Write for details. 


Et ee | 


342 WN. Sacramento Biwd., Chicago 12, iil. 





Heating, Piping & Air Conditioning, September 1951 

















EFFICIENT, LOW COST AIR REMOVER 


8 cht VENTS 
Many designs for all purposes—air conditioning, ventilat- 


WER DRIVEN ROO® EXHAUSTER ing, radiator enclosure and Iment. Almost any sizes in 
steel, aluminum, brass or — - —— grilles, you 
: : ill find Auer Grille Catalog "G" useful. It gives complete 
For stores, cafes, bakeries, laundries, grille data, shows all Auer designs, with dimensions, opening 
garages, etc. Built to function in wet sizes, and full scale details. Sent on request. Order Aver 
. . . : * Grilles by name and number. a 

air—motor is out of line of air flow. A compact, sturdy, THE AUER REGISTER COMPANY —-. — ae 








easy-to-install package unit. Sizes 370 to 13,080 C.F.M. 
air delivery. Fits any roof. Write us about YOUR problem. 


MUCKLE MANUFACTURING CO. - OWATONNA 8, MINN. 

















classified LEF A X bats tcoxs'st:'tacn 
Printed on loose leaf, six hole, 6-%4” x 3-44” bond paper, each book 


contains about 140 pages of technical data, presenting condensed 
accurate and essential data for the student, engineer, technical 


e e 
advertisin ove || Worker and business man. 
Architecture Metals Transformers, Analytic 
Home Heating Gen’! Chemistry Relays, Meters Chemistry 
‘umination Reinf. Concrete Hydraulics 4 
Is the quick, economical way to find what you're — oe nade Constr. oe Erin 
looking for. Check the classified page each and Lumber Data Television & FM Machine Design = Thermodyn. This. 

. . : - Air Conditioning Electricity, AC Machinists Data & Charts 
every issue for real bargains and hard to find } General Math. i Piping Data Phys. & Thermodyn. 
: , al : Math. Tables AC motors and Surveying Tables Data 
items. It’s a quick and sensible means too, of owe Trip-Log Tables Phys. & Org. Chem- 
disposing of tools, equipment, and anything else Chemical Tables Metallurgy istry 

; , > Write for PREE Catalog, over 200 listings. See for yourself bow belp- 
for which a longer have use. Check the ful LEFAX can be to you. Send $1. for each book, or $5. for any six 
classified page for rates. books listed above, to: 


LEFAX Dept. HP-8 Philadelphia 7, Pa. 























CLASSIFIED 
ADVERTISING 


Classified Section: Rates for classified advertising are 12 cents for each word, 
including heading and address. One inch $6.00. Count nine words for keyed 
address. Minimum $2.00 for each insertion. Send remittance with your order 
to HEATING, PIPING & AIR CONDITIONING, 6 No. Michigan Ave., Chicago 2. 





for sale situations open situations open 


- | 
— 





Complete air conditioning system in perfect op Manager and Owner of Mechanical Contracting The City of Los Angeles offers job opportunit 
erating condition, 2 compressors 125T, 200T firm located in Middle Atlantic Area doing prin for HEATING AND REFRIGERATION |! 
capacity with synchronous motors, heat exchang cipally industrial work desires services graduate SPECTORS at a salary of $319 to $395 
er, chiller and controls, complete system $15,000 Mechanical Engineer, age 26-32, experienced in month. High school graduation plus four yea 
Address Crescent Bed Company, 600 So. Broad the design, estimating, construction supervision of practical experience with heating, retrigerae 
Street. New Orleans 19. La and sales of air conditioning, heating and plumb tion, and ventilation equipment are needed to 
ing systems to understudy owner in order to meet eligibility requirements. The work com 
situations wanted assume executive direction of company in 10 to sists of held inspection of this type of equip 
15 years with possibility of buying interest in ment in connection with enforcement of City 
- business. Give education, employment, personal ordinances 
Mechanica: engineer, registered and presently em data and starting salary in application. Address Applications for the Civil 
ployed, desires responsible position with archi Key #901-A, Heating, Piping & Air Condi will be received at Room $5, City Hall, Los An 
tectural or consulting engineering firm Exten tioning, 6 No. Michigan Ave., Chicage 2 gcles,- until 5:00 P.M., Seitomiees 25th. The 
sive education and experience in estimating, de is no residence requirement 
sign, and installation of refrigeration, air condi —- 
tioning, heating and ventilating systems. Middle FIELD ENGINEER, HEATING AND AIR 
West or East location preferred Salary range Experienced engineer to design and develop do CONDITIONING Career opportunity with 
$9,000 to $10,000. Address Key $907-A, Heat- mestic heating and air conditioning equipment one of the world’s largest industrial organizations 
ing, Piping & Air Conditioning, 6 No. Michigan Must have design and development experience in You would be responsible for training and as 
Ave., Chicago 2 ; sisting our franchised customers in application 
either gas fired furnaces and boilers or in air con 
ry ’ installation service of our products an you 

miscellaneous ditioning equipment er in oil fired furnaces, boil qualify? Are you a graduate engineer with 
ers and oil burners. Position requires initiative and about 5 years’ field experience with heating 
Over 300 Successful Jobs For Contractors in 1950. ability to develop competitive equipment. Write products plus some commercial mfrigeration or 
Our experiencec! staff elimi costly payroll complete qualifications in first letter, including air conditioning experience? Wil) you travel and 
between contracts. We prepare shop, design, present compensation and salary expected If relocate if necessary? If you can answer ‘‘yes” 
and revision drawi or air conditioning, , ; ' to tiese question’ you should write immediately 

; : =e possible incluce recent snapshvt which wil! not 
plumbing, heating, and ventilation. Definit: fee k d. All , wilt bu tecsand b giving full details of your background and ex 
woted in advance. Chicago purchasing service, 22h eagene ES ae ee perience. Incidentally the salary is very satis 
feld drafting and supervision available. Write solute confidence. Address Key #907-A, Heat factory. Address Key £905-A, Heating, Piping & 
or phone R. J. Abramson & Associates, 14 E. ing, Piping & Air Conditioning, 6 No. Michigan Air Conditioning, 6 No. Michigan Ave., Chicago 

> 


Jackson Bivd., Chicago 4, Ill. Ha7-7326. Ave., Chicago 2 








Service examination 
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A-J Mfg. Co. . ee i 
Acme Industries, Inc, ...... le agin om 63 
Aerofin Corp. 172 
Air Conditioning Products we -. 260 
Air Devices, Inc. .... <3 , 9 
Air-Maze Corp. / ‘ -. 160 
Airtex Cor He ev : * 
Airtherm ilig.'C vit ou odnca ee 
Alco Valve nasée nee at 16 
Aldrich Co. . : b IF a CE 154 
Allen-Bradley Ga: ‘ 188 
Allis-Chalmers Mfg. Co. 5 
American Air Filter Co. 
American Blower Corp. .. 
American Brass Corp., The .. 
American Chain & Cable Co., The 
American Radiator & Standard Sanitary 
Corp. . 18 
American 


0., 
Anemostat Corp. “of America 
Armstrong Cork Co. 
Armstrong Machine Works 
Atlas Mfg. Co. ’ 
Auer Register 
Aurora Pump 
Autorad, Inc 


Babcock & Wilcox Co. : 
Bacharach Industrial Instrument Co 
Badger Manufacturing Co. 

Baker Refrigeration Corp. 
Barber-Colman Co. .. 

Barnes & Jones, Inc. 

Bayley Blower Co. .. 

Bell & Gossett Co. . 
Binks Mfg. Co ; 
Bishop & Babcock Mtg. Co., The 
Black & Decker Mfg. Co. P 
Breidert Co., G. C 

Brunner Mfg. Co. 

Bryant Heater 

Buffalo Forge Co. .. 

Buffalo Pumps, Inc. 

Bullard Co., The 

Bundy Tubing Co. .. 

Burnham one 

Bush Mfg. Co. 

Byers Co., A. 


Campbell Heating Co. 
Carey Co., Phillip, The 
Carrier Corp. .... 
Cash Co., . A 
Century Electric Co. 
Chase Brass & Copper Co 
Chicago Blower Corp. . 
Chicago Pump Co, 
Clarage Fan Co. 
Cleaver-Brooks Co. 
Cleveland Fuel Equipment Co. 
C-O-Two Fire Equipment Co 194 
Combustion “Eel 
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CLARAGE HEAVY-DUTY FAN EQUIPMENT 


Fine Pharmaceuticals! ...the making of over 700 different kinds has started in 


this great plant of the Upjohn Company, 10 minutes south of Kalamazoo. 


Here much of the manufacturing...to maintain integrity of product...is 
dependent upon air conditioning. 120 complete systems handling 2,800,000 c.f.m. 


are installed. 


Upjohn has had more than a quarter-century of ex- 
perience with Clarage Equipment. It well may be that 
this was the deciding factor in selecting Clarage 
HEAVY-DUTY Fans for every one of the air condi- 


tioning systems operating in this new Upjohn plant. 


CLARAGE FAN COMPANY 


KALAMAZOO, MICHIGAN 
APPLICATION ENGINEERING OFFICES... 
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A multimillion dollar project... 
Engineers and Builders, The 
Austin Company, Cleveland. 
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THE RECORD PROVES THE 
ACCURACY OF JOHNSON 


ELIMINATOR PLATES 
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CONNECTIONS VALVE 

TO SPRAYS 
The application pictured above shows a Johnson 
“Record-O-Stat” maintaining a constant dew- 
point temperature of the air leaving the washer. 
And, a record of the temperature is always avail- 
able for reference, which often is an important 
consideration where industrial processes de- 
pend upon space conditions. The Johnson three- 
way mixing valve, operated by the recorder- 
controller, insures a uniform temperature of the 
water which is delivered by the sprays. 

Wherever temperatures must be controlled 
accurately and a record preserved, at the same 
time, the Johnson “‘Record-O-Stat” is the finest 
equipment of its kind. This recorder-controller 
records the temperatures measured by the bulb 
on a uniformly graduated chart. Standard charts 
are available in a variety of temperature ranges 
and may be had, on special order, in any desired 
range. On special order, also, the “Record-O- 





























Stat” may be equipped with chart drive and charts 
to record temperatures for an entire week of 
operation. 

All Johnson equipment is engineered for the 
most exacting results. When Johnson valves for 
steam, air and other gasses are halfway open, 
there’s plenty of “throttling range” left for the 
final 50 per cent of valve stem travel. True modu- 
lation over the entire range of valve stem travel! 

The exclusive Johnson features make the 
“Record-O-Stat” widely adaptable and efficient 
in imparting proportional (gradual) action to 
the pneumatic valves or damper operators which 
it controls. 

ASK FOR BULLETIN T-310 which describes 
“automatic” reset and other features obtainable 
in Johnson “‘Record-O-Stats’”’. JOHNSON SERV- 
ICE COMPANY, Milwaukee 2, Wisconsin. 
Direct Branch Offices in Principal Cities. 
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